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INTRODUCTORY. 


One  August  evening  in  1901  I  was  seated  in  the  lobby  of  the  St. 
George  Hotel,  at  Evansville,  Indiana,  when  a  large  "lubberly  locust" 
— Melanoplus  dijferentialis  Thos. — attracted  by  the  light,  flew  into  the 
room.  Several  of  the  guests,  men  of  intelligence,  saw  me  pick  it  up, 
and  immediately  surrounded  me  and  asked  me  what  it  was.  I  told 
them  that  it  was  a  locust  or  grasshopper,  and  that  fifty  or  more  species 
of  the  same  family  of  insects  occur  in  Indiana.  All  seemed  much 
surprised  and  a  number  of  them  made  the  statement  that  they 
thought  there  was  but  one  kind  of  grasshopper  in  the  State.  Such  is 
the  opinion  of  most  persons  who  pay  little  or  no  attention  to  the 
forms  of  animal  and  plant  life  which  surround  them.  Verily,  the 
most  common  things  about  us  are  those  of  which  we  know  the  least. 

For  eighteen  years  I  have  been  more,  or  less  interested  in  that  group 
of  insects  known  as  the  Orthopiera.  During  that  time  I  have  collected 
them  in  the  different  parts  of  the  State  which  I  have  visited  and  have 
made  many  notes  upon  their  habits  and  their  distribution.  This  in- 
formation 1  have  concluded  to  bring  together  into  a  form  suitable  for 
the  use  of  the  student  in  the  public  schools  of  the  State,  or  for  the 
boys  and  girls  on  the  farms,  who  daily  come  in  contact  with  some  of 
these  interesting  insects.  While  the  information  which  they  will 
gain  from  the  study  of  such  a  group  may  not  be  of  great  monetary 
value,  i.  e.,  may  not  add  many  "almighty  dollars"  to  the  future  wealth 
of  the  student,  it  will  add  to  his  powers  of  observation,  upon  which 
much  of  his  future  knowledge  will  depend.  It  may  serve  to  bring  him 
in  closer  contact  with  nature,  and  teach  him  something  of  the  mutual 
relationships  existing  between  all  of  her  objects,  himself  included. 

The  first  thing  which  any  one  asks  concerning  a  bird,  an  insect 
or  a  stone,  is  "What  is  it  ?"  It  must  have  a  name— a  handle — to  hold 
it  by,  while  we  talk  of  its  habits,  the  benefits  or  injuries  which  it  does, 
the  means  for  its  protection  or  extermination.  Each  of  the  insects 
treated  in  this  paper  has  a  double  Latin  name  by  which  it  is  or  may  be 
known  to  students  of  tlie  Orthoptera  in  all  parts  of  the  world.  In 
order  that  the  student  may  determine  this  name  for  himself,  "keys" 
or  "tables  of  determination"  have  been  inserted,  which,  if  carefully 
followed  and  compared  with  the  different  characters  of  the  insect  in 
hand,  will  lead  up  to  its  scientific  name.  The  common  name  by  which 
it  is  generally  known  is  also  added,  but  the  common  name  varies 
greatly  in  different  localities. 
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W'liik'  collecting  has  not  l)cc'n  done  in  all  the  diU'erent  counties  of 
the  State,  enough  of  tliein  have  been  visited  to  make  the  collection 
upon  which  the  paper  is  based  a  representative  one.  Those  localities 
in  which  collecting  has  been  done  are  marked,  with  small  X^s  on  the 
accompanying  outline  county  map  of  the  State. 


Fig.  1.    Sketch  iniiii  of  Imiiiiiia  showing  loi-ulities  in  wliicli  ccilU'ctiuns  of  Orthoijteia  have 

been  made. 
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AcKNOwi.EDG^rENTS. — During  my  study  of  the  Orthoptera  and  in 
the  preparation  of  the  present  paper  I  have  heen  greatly  aided  by 
that  nestor  of  orthopterohigieal  students,  Mr.  S.  H.  Seudder,  of  Cam- 
bridge, Massachusetts.  To  hhn,  more  than  to  all  others  combined, 
is  due  our  present  knowledge  of  the  classification  and  distribution 
of  North  American  Orthoptera.  Always  willing  to  answer  questions 
and  ever  interested  in  any  new  form  which  was  discovered,  his  coun- 
sel has  been  to  me  both  inspiring  and  helpful.  His  many  works 
upon  the  subject  have  been  freely  used  in  preparing  the  present 
paper.  Profs.  Lawrence  Bruner,  of  Lincoln,  Nebraska,  and  A.  i 
Morse,  of  Wclleslcy,  Massachusetts,  who,  next  to  Mr.  Seudder,  are 
the  leading  authorities  on  ilie  grou}),  have  also  rendered  me  much 
aid  in  comparing  and  verifying  specimens  sent  to  them  for  examina- 
tion. Only  a  ])erson  situated  as  I  have  been,  far  from  any  great  ref- 
erence collection,  can  duly  appreciate  such  kindness  as  they  have 
shown.  To  Dr.  J.  L.  Hancock,  of  Chicago,  and  Mr.  A.  N.  Caudell, 
of  Washington,  D.  (*.,  I  am  also  indebted  for  favors  shown;  the 
former  having  parsed  in  review  tlie  collection  of  Tettiginge  made  in 
the  State.  Otliei-  ackudwledgments  are  made  in  the  body  of  the 
paper. 

Illustrations. — The  illustrations  used  have,  for  the  most  part, 
been  taken  from  the  late  Prof.  Otto  Lugger's  '"Third  x\nnual  Report 
of  the  Entomologist  of  the  State  Experiment  Station  of  the  Univer- 
sity of  Minnesota;"'  permission  to  use  them  having  been  kindly 
granted  by  the  present  State  Entomologist,  Prof.  F.  L.  Washburn. 
A  number  of  original  drawings  have,  however,  been  made  expressly 
for  the  paper,  by  S.  Fred  Prince,  of  Lincoln,  Nebraska,  and  Miss 
Lillian  Howcnstein,  of  the  V.  S.  Department  of  Agriculture.  The 
Secretary  of  the  Smithsonian  Listitution  has  also  kindly  granted  the 
use  of  the  figures  illustrating  tlie  abdominal  appendages  of  the 
Melanopli,  which  are  from  ]\Ii'.  Scudder's  "Revision  of  the  Orthop- 
teron  Group,  ]\k'lano])li,"  published  in  Vol.  XX,  of  the  Proceedings 
of  the  U.  S.  National  Museum. 


THE  EXTERNAL  ANATOMY  OF  A  LOCUST. 


Before  taking  up  the  description  and  classification  of  tlie  insects 
treated  in  tliis  paper,  it  is  thought  best  to  describe  briefi}^  the  ex- 
ternal parts  of  a  typical  member  of  the  order  Orthoptera.  The  be- 
ginner may  thus  the  .more  readily  grasp  the  name  and  location  of 
the  parts  used  in  classification,  as  well  as  the  meaning  of  many  of 
the  technical  terms  which,  of  necessity,  have  to  be  used  in  such  a 
paper. 

]f  we  compare  the  body  of  a  locust  or  grasshopper  with  that  of  any 
vertebrate  animal,  as  a  fish,  bird  or  squirrel,  we  find  at  once  great 


Body  of  a  locust,  side  view,  showing  the  thorax  separated  from  the  head  and  ab- 
domen, and  divided  into  its  three  segments. 
(After  Packard.) 


and  important  differences.  The  vertebrate  is  an  animal  with  an 
inner  bony  skeleton,  two  pairs  of  jointed  limbs  or  appendages,  and 
breathes  by  means  of  lungs  or  gills,  according  as  it  dwells  in  air 
or  water.  The  insect  is  an  animal  which  has  no  inner  skeleton  or 
bones  whatever,  but  only  a  hard  crust  on  the  surface  which  sur- 
rounds the  muscles  and  vital  organs.  This  crust  is  composed  of  sep- 
arate rings,  17  in  number,  placed  end  to  end.  These  rings,  as  well  as 
the  legs  and  wings  attached  to  them,  are  composed  of  a  cuticle  or 
skin  hardened  by  a  substance  called  "chitin,'"  which  is  secreted  or 
exuded  by  the  cells  which  compose  the  cuticle.  Chitin  itself  is  in- 
soluble and  is  not  composed  of  cells,  but  consists  of  fine,  irregular 
plates.    It  hardens  the  cuticle  and  thus  aids  the  latter  in  protecting 
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the  (lolicate  vit;il  or<i";iiis  witliiii.  and  also  in  I'lirmiii;:'  a  framework 
to  wliich  the  imisclcs  of  inoxciiiciil  may  he  attadicd.  lietween  the 
joints  the  cuticle  is  drvoid  of  chiliii  and  is  tliin.  d(di(al(\  and  flexi- 
ble, thus  allowing  the  nt-eessary  frecMlom  of  motion. 

The  adults  of  insects,  and  in  most  (■a>('s.  the  yoiiiii;-.  have  six  true 
legs,  and  the  former  usually,  lliouizh  not  alway.-,  have  \vin,i;'s.  More- 
over, insects  breathe  by  a  system  of  lubes  called  triicbe*,  which 
branch  and  ramifv  tbrouidi  every  ])ortiiin  of  the  body,  and  which  open 
externally  in  about  ten  phices  on  iMcb  sidr  of  the  body,  instead  of  at 
the  front  end.  A  locust  could,  tbci'cfoi'c,  be  ludd  with  its  head  be- 
neath the  water  for  an  hour,  without  drowning:-  it.  In  the  true  in- 
sects, the  Tings  of  the  body  arc  ^groupcd  iii  three  regions:  the  head, 
the  thorax,  and  the  abdonieii.  in  uuiei'al,  it  may  be  said  that  the 
head  contains  or  bc;irs  the  or^ians  (d'  sense  and  of  prehension  and 
mastication  of  the  food:  the  thora\  tlu'  oryaiis  of  locomotion;  and 
the  abdomen  tliose  of  reproduct ion. 

The  Head. 

The  head  of  the  locust  is  comjiosed  of  four  or  more  segments  or 
rings,  solidly  fused  logetlier  into  a  c;ipsule  or  hard  box  of  chitin, 
known  as  the  ^'r/iirrnniiiiii,"  wliich  contains  the  brain  and  associated 
ganglia,  and  the  mouth.  Jt  bears  oi-  gi\('s  support  to  the  antennae, 
mouth  parts,  eyi's  and  ocelli;  also  intei'nally  to  the  muscles  moving 
the  nuindil)les  or  jaws.  The  broad  basal  portion  of  the  t'pieranium 
back  of  the  eyes  is  known  as  the  ••occiput:"  the  narrower  portion  be- 

■liie 
ant/ei  f     T '   '-■  "V \t 

./..        \  \\  ---■-i\-r"  ■ 

fCAa  \    )  /  // 

Ur  Xv-J It"- 

7r>x 

<i 
Fig.  3.    (lO    Front  view  of  tho  head  of  »  lociut 

(b)     Lateral  view  of  the  head  of  a  locuet. 
(After  Lugger  I 

tween  the  eyes,  the  "vertex,"  wliil.-  the  long  frontal  portion  as  far 
down  as  the  prominent  transverse  -uture  is  the  "•front"  or  ""face." 
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The  short  phite  (cly),  below  or  in  front  of  the  epicranium,  is  the 
'■'dypeus."  Below  this  and  hinged  to  its  front  edge  is  a  movable  flap 
known  as  the  "hilrnim  (Ibr)  or  upper  lip,  to  which  are  attached  a 
pair  of  jointed  "labial  palpi."  This  forms  the  roof  or  covering  of 
the.  front  part  of  the  mouth,  within  which  are  the  large,  black-tipped, 
toothed  Jaws  or  "mandihles"  (md),  which  are  so  attached  to  the  epi- 
cranium as  to  move  only  in  and  out  or  to  and  from  a  median  line. 
Beneath  the  labrum  and  arched  over  the  tongue  will  also  be  found  a 


.fiiOc:«i\Dda. 


;? 


Fig.  4.    External  anntoray  of  a  locust,  showing  the  head  and  thorax  disjointed. 
(After  Packard.) 

pair  of  accessory  jaws,  the  "maxillai"  (mx),  each  of  which  is  composed 
of  three  pieces,  the  most  important,  used  in  classification,  being  the 
jointed  "maxillary  palpus." 
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Above  the  clypeus,  is  a  ridge  extending  upward  along  the  median 
line  of  the  face  to  the  vertex.  This  is  the  "frontal  cosla;"  and  its 
characters  are  often  used  in  classification.  In  one  species  it  may  be 
sulcate  or  grooved;  in  another,  flat.  Its  edges,  or  "carincB"  may  be 
parallel  the  full  length  or  may  diverge  or  converge.  Its  width  and 
prominence  are  also  often  mentioned. 

The  region  on  the  side  of  the  head,  ])eliiii(l  the  eye,  and  a])ove  the 
base  of  the  mandibles  is  the  cheek  or  "(jena"  ((jcn.).  To  its  inner  wall 
is  attached  the  large  muscle  which  moves  the  mandible. 

The  eyes  of  a  locust  are  five  in  number;  two  large  compound  ones, 
and  three  small,  simple  ones.  The  compound  eyes  are  present  in  all 
Orthoptcra.  In  the  locust  they  vary  in  shape,  but  for  the  most  part 
are  oval,  and  are  located  on  the  upper  portion  of  the  sides  of  the 
head.  Each  is  made  up  of  many  thousands  of  six-sided  facets  or 
lenses,  in  each  of  which  a  single  filament  of  the  optic  nerve  ends. 
The  simple  eyes  or  "ocelli'-  (oc.)  are  absent  in  some  Orthoptera,  as 
the  Locustidoe,  but  are  present  in  the  locust.  Two  of  theni  are  situ- 
ated just  above  the  base  of  the  antenna}  close  to  the  inner  margins 
of  the  compound  eyes;  while  the  third  is  located  near  the  middle 
of  the  frontal  costa.  Their  position  varies  in  the  different  families 
of  Orthoptera.  These  ocelli  are  thought  to  be  inherited  from  the 
obscure  eyes  of  the  worm-like  ancestry  of  the  locust,  while  the  many 
facetted  compound  eyes  of  insects  and  crustaceans  have  been  evolved 
to  satisfy  the  needs  of  the  more  recent  existence  of  these  groups. 

The  antenna;  (ant.)  of  the  locust  are  simple,  many  jointed  appen- 
dages, located  on  the  face  betAveen  the  eyes  and  articulating  witli  the 
licad  by  a  ball  and  socket  joint.     They  are  princi- 
1^  ]>al]y  organs  of  touch,  but  are  also  supposed  to  con- 

tain tlie  nerves  of  snu'll.  They  vary  much  in  length 
iind  form  among  the  different  families  of  Orthop- 
tcra. tlio  variation  being  the  result  of  adaptation 
to  jlu'ir  peciiliiir  surroundings  and  habits.  For  in- 
stance, in  those  Locustidto  which  dwell  in  caves 
ihcy  are  very  much  longer  than  in  those  members 
of  tlic  same  genus  which  dw(>ll  aliove  ground.  Cbar- 
actci-s  ])ertaining  to  their  form.  lengt-Ji,  and  i)oint  of 
union  witli  tlu'  head,  arc  inucli  used  in  classification, 
■filiforni,'"  "clavate,''  "setaceous,"  etc.,  relating  to 
their  form,  are  deliui'd  in  the  accompanying  glossary. 

Characters  pertaining  to  the  vertex,  or  that  part  of  the  epicranium 
between  the  eyes,  are  much  used  in  separating  the  different  species  of 
Orthoptera.    The  central  portion  of  the  vertex,  known  as  the  "disk" 


¥\g.  5  SliowiiiK 
f  n  8  t  i  gi  u  111,  disk 
and  foveola  of  ver- 
tex. 

(Alter  Ludpor.^ 
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(dv.)  or  "scutellum,"  (sv.)  is  often  depressed,  or  separated  from 
the  remainder.  Its  bounding  walls  are  termed  "lateral  carinoi'"  and 
often  a  "median  carina''  divides  it  into  two  parts.  The  front  por- 
tion, or  apex,  often  called  the  "fastigiuni,"  is  variable  in  form,  and 
its  characters  are  also  much  used.  On  the  outer  side  of,  and  a  little 
below  the  front  half  of  each  lateral  carina  of  the  vertex,  there  is, 
in  many  Orthoptera,  a  little  space  or  concavity  bounded  by  elevated 
ridges.  These  spaces  are  the  "lateral  foveolw-,''  (f.)  and  their  varia- 
tions in  size  and  form  also  afford  characters  much  used  in  classifi- 
cation. 

The  Thokax  and  Its  Appendages. 

The  middle  region  of  the  body  is  called  the  "tliorax.''  To  study 
its  parts  aright,  the  wings  and  legs  attached  to  it  should  be  removed; 
when  it  will  be  seen  to  colisist  of  three  rings  or  segments.  These 
are  known  as  the  "protliorax,"  "mesothorax"  and  "metathorax."  With- 
in these  rings  are  located  the  muscles  for  moving  the  wings  and  legs; 
as  well  as  some  of  the  digestive  organs. 


Fig.  1).    Lateral  view  of  the  prothorax  of  a  locust. 
(After  Lugger.) 

The  Prothorax  of  the  locust  (Fig.  6)  has  its  sides  and  dorsal 
surface  covered  by  a  large,  sun-bonnet  shaped  piece  known  as  the 
"pronotum"  (pro.).  This  varies  much  in  shape  and  size  in  the  dif- 
ferent families  of  Orthoptera.  Its  upper  surface  is  called  the  "disk," 
and  its  sides,  the  "lateral  lobes."  Raised  lines  known  as  "lateral 
carincB"  usually  separate  the  disk  from  the  sides,  while  a  third  line, 
the  "median  carina,''  runs-  lengthwise  through  the  middle  of  the 
disk.  This  may  be  "high"  or  "low,"  "crested,"  "arched,"  "distinct," 
"aborted,"  etc.  It  is  usually  cut  by  one  or  more  notches  formed  by 
shalloAV  grooves  or  ^'sulci"  which  cross  the  disk  of  the  pronotum  and 
extend  down  its  sides.  Tlie  hindmost  of  these  sulci,  or  grooves, 
divides  the  disk  of  the  pronotum  into  two  parts  known  as  the  "pro- 
zona"  (pz.)  and  "metazona"  (mz.).  The  fore  and  hind  margins  of  the 
disk     of     pronotum     may     be     "truncate,"     "rounded,"     "angled," 
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"notched,"  etc.  llie  surface  of  the  disk  is  often  smooth,  but  some- 
times "wrinkled"  and  may  be  "rugose''  or  roughened  with  numerous 
tubercles. 

The  under  or  "ventral"  side  of  the  protliorax  is  a  narrow,  some- 
what movable  piece  called  the  prosternum.  On  its  center  it  often 
bears  a  tooth  or  spine  (pro  sp.),  the  presence 
or  absence,  and  shape  of  which  form  charac- 
ters used  in  classification.  Near  the  outer  ends 
of  the  prosternum  are  shallow  sockets  in  which 
are  attached  the  Iront  pair  of  legs. 

The  IMesothorax  and  Metathorax,  the 
second  and  third  segments  of  the  thorax,  arc, 
in  the  locust.  ratluT  iinnly  united  with  the 
basal  abdominal  segment  of  the  abdomen  to 
form  a  firm  walled  l)o.\;  though  in  the  Blatluhn 
they  are  distinct.  The  upi)er  portion  of  tliese 
segments  is,  in  many  Orthoptera,  partly  or 
wholly  covered  by  the  pronotum.  To  the 
mesothorax  are  attached  the  first  oi-  outiT  ])air 
of  wings  and  the  second  or  middle  ])air  of  legs.  To  the  metathorax 
are  joined  the  inner  wings  and  the  third  or  hind  pair  of  legs.  The 
under  or  ventral  portion  of  these  segments  are  called  respectively 


Kp.-: 


Fig.  7.    Showing  "pro 
zona"  and  "  metu/.ona  " 
of  i)ronotum,  and   "  scu 
tellum  "  of  vertex. 
(After  Lugger.) 


Fig.  8. 


Lower  or  ventral  view  of  the  thorax  of  a  locust. 
(After  Luu'ger.i 


the  "mesosternuiu"  and  "metasternum."  '['\\v  tormer,  in  the  locust, 
is  composed  of  a  front  transverse  portion,  with  two  nearly  rectangu- 
lar lobes  projecting  baekward.      Between   these  lobes  is  dovetailed 
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a  squarish  tongnc  or  forward  prolongation  of  the  metasternum.  The 
latter  is  iniited  with  tlie  basal  abdominal  segment  by  the  dovetailing 
of  a  similar  but  narrower  tongue  between  its  lobes.  The  side  pieces 
of  the  mesothorax  and  metathorax  are  called  "pleurites"'  and  bear 
the  prefixes  "meso"  and  "meta." 

The  Wings. — These  are  thin,  broad,  more  or  less  leaf-like  folds 
of  the  integument  or  body  covering,  which  are  joined  to  the  thorax 
and  moved  by  powerful  muscles  located  within  the  thoracic  cavity. 
The  first  or  outer  pair  of  wings  of  the  locust  and  other  Orthoptera 
serve  as  shields  or  covers  for  the  more  delicate  inner  pair.  In  the 
text  which  follows  they  are  called  "wing  covers"  or  "tegmina."  Each 
wing  cover  is  a  thin,  more  or  less  transparent,  leathery  or  parchment- 
like plate  of  cliitin;  strengthened  by  a  network  of  tubes  called 
"nerves"  or  "veins."  The  spaces  enclosed  by  the  veins  and  their 
cross  branches  are  calk'd  "fells."'  When  folded  and  at  rest  upon  the 
body  the  outer  faces  of  the  tegmina  of  a  locust  are  vertical,  with  the 
front  or  costal  margin  below,  and  the  posterior  or  sutural  margin 
lying  along  the  back;  that  of  the  left  wing  cover  slightly  overlapping 
the  right. 

The  principal  veins  of  the  tegmina  of  a  locust  diverge  from  the 
basal  end  and  are  seven  in  number.  The  one  nearest  the  front  or 
lower  margin  of  the  wiuij  cover  is  the  "sub-marffinal"  or  "costal 


Fig.  9.    Right  tegmina  of  a  locust,  showing  the  venation.    The  names  of  the  veins  desig- 
nated by  the  letters  are  given  in  the  text. 
(After  Saussure.) 


vein"  (c).  It  is  undivided,  and  may  usually  be  traced  for  a  little 
more  than  half  the  length  of  the  tegmina,  though  in  some  locusts  it 
is  lacking.  The  second  and  longer  vein,  also  undivided,  is  the 
"mediastinal"  (m).  The  third  and  much  larger  vein  is  the  "humer- 
al" (It),  sometimes  called  the  "sub-costal."  It  gives  rise  to  several 
large  branches,  the  sub-divisions  of  which  form  the  framework  of 
the  greater  part  of  the  wing  cover.     The  larger  of  these  branches 
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(d),  is  known  as  the  "discoidal  vein,"  its  branches  being  designated 
as  (d',  d" ),  etc.  The  fourth  or  ''median  vein"  (n)  is  much  smaller 
and  soon  divides  into  branches  of  nearly  equal  size.  Above  or  be- 
hind the  median  vein  is  sometimes  present  a  short,  undivided  vein 


\r      M        V  t  u    y 

Fig.  10.    Right  tegmin.a  of  the  locust.  Disionteira  fnri'lina  (L.)     Showing  the  venation. 

(After  Snus8uie.) 

(i),  known  as  the  ^'intcrcalav}-  vein."  Xext  in  order  is  the  "idiiar 
vein"  (u),  which  gives  oil'  several  branches  (u',  u" ,  etc.).  The 
upper  division  of  this  vein  (o)  is  known  as  the  "posterior  ulnar"  or 
the  "sub-median  vein."  Close  to  and  parallel  with  it  near  Ihc  upper 
or  hind  margin  of  the  wing  cover  is  the  undivided  anal  vein  (a); 
while  the  uppermost  vein  of  the  wing  cover,  also  undivided,  is  the 
"a.xillarv  vein"  (x). 

The  tegmina  is  divided  by  these  veins  into  three  areas:  The  "'cos- 
tal" or  "marginal  area"  (M)  forms  the  lower  or  front  edge  of  the 
wing  cover  and  is  bounded  above  and  behind  bv  the  luuneral  vein. 


oA 


Fig.  11.    Right  teguiina  of  a  locust,  showing  the  "areas"  designated  in  the  te.xt. 
(Alter  Saussure.) 

The  '"jnedian''  or  "discoidal  area"  (U)  is  much  the  largest  and  lies 
between  the  humeral  and  posterior  ulnar  veins.  The  "anal"  or  "dor- 
sal area"  (X)  is  the  free  margin  lying  ahuig  the  btuk  ahovi'  and  he- 
hind  the  anal  vein.  The  posterior  end  of  tlie  wing  cover  (A)  is 
known  as  the  "apical  margin." 

The  inner  or  second  })air  of  wings  are  joined  lo  the  nu'tathornx, 
and  when  at  rest  lie  folded  beneath  the  tegmina.  U',  in  a  I'resh  ex- 
ample, the  dark  colored  marginal  vein  be  ])ulled  outward  or  forward 
with  a  pair  of  toi'ccps,  it  will  I)e  seen  that  the  wing  is  a  tliin,  parch- 
nu'ut-like  mendjrane,  with  a  still'  front  edge,  which  is  nearly  straight, 
while  the  rounded  outer  and  hind  margins  are  thin  and  flexible. 
A\'1kmi  in  flight,  the  wing  is  fully  extended,  its  upper  surface  being 
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convex,  while  its  front  margin  is  rendered  still  more  rigid  by  being 
overlapped  by  the  internal  margin  of  the  upper  wing  or  tegmina. 
The  numerons  veins  radiating  from  the  base  are  so  arranged  that 
their  elasticity  causes  the  wing  to  fold  upon  itself  like  a  fan  as  soon 
as  its  margin  is  released.  The  principal  veins  correspond  in  position 
to  those  of  the  tegmina,  and  have  the  same  names.  Both  tegmina 
and  wings  are  wanting  in  a  numljer  of  species  of  Orthoptera,  while 
in  others  the  tegmina  are  present  and  the  wings  absent. 

The  Legs  of  a  locust  are  six  in  number,  arranged  in  pairs,  one 
pair  being  joined  to  each  of  the  divisions  of  the  thorax.  The  first 
and  second  pairs  are  much  smaller  than  the  third,  but  the  number 
and.  name  of  the  joints  is  the  same.  They  unite  with  the  body  at 
a  different  angle  from  the  hind  or  third  pair,  and  are  therefore 
adapted  to  crawling  and  clinging  to  grass  stems  or  other  support, 
rather  than  to  leaping. 

The  hind  pair  or  leaping  legs  of  the  locust  are  composed  of  five 
parts: 

The  "coxa''  (c),  or  basal  division, 
which  is  joined  to  the  thorax;  a 
small  segment,  the  "trochanter," 
(tr),  immovably  joined  to  the  upper 
apical  portion  of  the  coxa;  the  "fe- 
mur" (f),  a  long,  swollen,  club- 
shaped  segment,  which  makes  up 
nearly  half  the  length  of  the  limb. 
When  the  animal  is  at  rest,  it  ex- 
tends upward  and  backward,  with 
its  apical  end  above  the  dorsal  sur- 
face of  the  body.  This  joint  con- 
tains powerful  leaping  muscles.  The 
"tibia"  (ti),  is  about  as  long  as  the 
femur,  but  is  very  slender  and  of  uniform  diameter.  When 
at  rest  it  extends  downward  and  backward,  at  an  acute  angle 
from  the  apex  or  knee  of  the  femur,  but  in  the  act  of  jumping  it  is 
thrown  backward  and  the  limb  becomes  straight.  It  bears  on  each 
of  its  lower  outer  margins  a  row  of  spines,  and  at  the  end,  one  or 
more  pairs  of  longer  spines  or  spurs  known  as  "calcaria."  The  tibiae 
of  the  fore  legs  of  many  Orthoptera  are  much  modified  for  use  in 
burrowing  or  prehending  food.  The  "tarsus"  (ta)  or  foot  of  the 
locust  is  made  up  of  three  movable  joints.  The  first  and  longest 
has  upon  its  lower  surface  a  soft  pad  (p)  which,  by  its  adliesion  to 
foreign  bodies,  serves  as  a  point  of  resistance  in  leaping.    The  second 
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Fig.  12.    Hind  leg  of  a  locust. 
(After  Lugger.) 
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joint  is  much  shorter  and  carries  a  smaller  pad.  Tlie  third  joint  is 
long  and  slender,  with  two  curved,  pointed  claws  or  "ungues"  (un); 
between  which  is  a  concave  sucking  disk  or  pad,  known  as  the  "pul- 
villus"  (pv).  In  some  families  of  Orthoptera  the  tarsus  is  made  up 
of  four  or  five  joints  instead  of  three. 


The  Abdomen. 

The  abdomen  or  hind  portion  of  the  body  of  the  locust  (See 
Figs.  2  and  4)  is  composed  of  ten  more  or  less  complete  seg- 
ments, so  united  as  to  be  movable  in  a  small  degree.  Each  segment 
is  composed  of  two  parts,  a  "tergum"  or  upper  portion,  and  a 
"sternum"  or  under  piece.  The  tergum  is  crested  or  bent  in  the 
median  line  to  form  a  ridge,  the  two  sides,  sloping  downward,  being 
known  as  "iergite^."  The  sternum  of  the  first  or  basal  abdominal 
segment  is  united  firmly  to  that  of  the  metathorax.  The  tergites 
of  this  segment,  in  the  locust,  each  contain  a  large  opening  closed 
by  a  membrane,  the  "auditory  organ"  or  ear.    However,  the  ears  of 

many  Orthoptera  are  borne  upon 
the  basal  portion  of  the  front 
tibiffl.  Eight  of  the  abdominal 
segments  of  the  locust  have  a 
small  opening  on  the  lower  mar- 
gin of  each  "tergite."  These  are 
"spiracles"  or  external  openings 
of  tubes  which  serve  as  air  pas- 
sages. The  ninth  and  tenth  ab- 
dominal segments  of  the  locust 
are  more  or  less  modified  in  both  sexes.  The  abdomen  of  the  female 
ends  in  a  double  pair  of  short  curved  horny  plates,  known  as  the 
"valves  of  the  ovipositor."  In  the  other  families  of  Orthoptera  in 
which  the  ovipositor  is  visible,  these  plates  vary  greatly  in  form  and 
size.  The  valves  in  the  female  locust  are  used  in  forcing  the  earth 
aside,  thus  forming  a  pit  in  which  the  eggs  are  deposited.  Between 
and  hidden  by  them  is  the  ovipositor  proper. 

The  ventral  portion  of  the  last  abdominal  segment  of  the  male 
locust  is  a  large,  upcurved,  spoon-shaped  piece  known  as  the  "suh- 
geniial  plate."  Attached  to  the  tergum  of  the  next  to  the  last  seg- 
ment are  a  pair  of  appendages  known  as  the  "cerci."  In  the  male 
locust  these  are  unjointed,  and  in  the  different  species  vary  much  in 
size  and  shape,  affording  valuable  characters  for  classification.  In 
many  of  the  other  families  they  are  jointed,  and  more  or  less  hairy. 


Fig.  13.    Auditory  organ?  or  ears— (A),  of  a 
locust;  (B),  of  a  katydid.  (After  Lugger.) 
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The  eerci  of  the  female  are  much  smaller  than  those  of  the  male, 
and  in  other  Orthoptera  are  often  wanting.  The  tergnm  or  upper 
portion  of  the  tenth  abdominal  segment  is  a  triangular,  often  thick 
solid  plate,  known  as  the  '"supra-anaV  plate.  At  the  base  of  this 
plate  and  resting  upon  it,  a  pair  of  small  projections,  known  as 
"fwcida"  are  usually  present.  In  certain  genera  of  locusts  the  shape, 
size  and  relative  position  of  these  afford  valuable  specific  characters. 
The  above  constitute  the  more  important  external  parts  of  the 
locust,  the  characters  of  which  are  used  in  determining  the  name  of 
a  member  of  the  order  Orthoptera.  As  will  be  seen  in  the  pages 
which  follow,  these  different  parts  vary  much  in  size  and  in  form, 
but  the  names  given  to  them  apply  as  well  to  the  members  of  one 
family  as  to  another.  By  referring  to  the  accompanying  figures,  and 
by  observing  carefully  the  parts  of  the  specimen  in  hand,  the  begin- 
ner need  have  little  hesitation  in  deciding  as  to  whether  the  descrip- 
tion agrees  with  that  specimen. 

INSECTS  OF  THE  ORDER  ORTHOPTERA. 

All  true  insects  can  be  separated  into  two  great  groups,  based  upon 
the  kind  of  changes  or  transformations  which  they  undergo  before 
reaching  the  adult  or  winged  stage.  To  one  group — the  Mefahola — 
belong  those  insects  which  undergo  what  is  termed  a  complete  meta- 
morphosis. In  this  group  there  are  four  distinct  stages — ^the  egg, 
larval,  pupal  and  imago — in  the  order  named.  No  insect  is  hatched 
from  the  egg  with  wings,  and  when  an  insect  reaches  the  winged 
stage  it  is  adult,  and  never  grows  thereafter.  Thus  the  gnats  and 
midges  are  not  the  sons  and  daughters  of  the  larger  flies,  but  are 
full  grown  insects  of  themselves,  which  are  undergoing  the  fourth 
or  last  stage  of  their  lives.  The  second,  the  larval  or  wormlike  stage, 
is  the  one  in  which  the  insect  of  this  group  is  commonly  the  most 
injurious,  for  then  it  eats  voraciously,  and  then  is  the  only  period 
of  its  life  when  it  grows  in  size.  The  pupal,  or  third  stage,  is  usually 
a  quiescent  one,  the  insect  eating  nothing  and  not  increasing  in  size, 
but  undergoing  great  changes  of  form.  Thus  the  homely  and  often 
repulsive  grubs,  maggots  and  caterpillars,  which  are  the  larval  forms 
of  the  beetles,  flies  and  butterflies,  respectively,  enter  the  third  stage 
as  wormlike  crawling  creature^,  and  emerge  from  it  as  beautiful 
winged  forms,  sometimes  glistening  and  gleaming  with  all  the  colors 
of  the  rainbow.  This  change  of  life  and  form  is  undoubtedly  of 
great  advantage  to  the  most  of  this  group  of  insects,  as  it  tends  to 
prevent  the  extinction  of  the  species;  since,  if  at  a  given  moment 
the  parents  were  swept  out  of  existence,  the  young,  living  in  a  differ- 
ent station,  would  continue  to  represent  the  species. 


140 


REPORT  OF  STATE  GEOLOGIST. 


The  second  group,  the  H eterometabola,  comprises  those  insects  in 
which  the  metamorphosis  is  incomplete;  the  young,  when  hatched 
from  the  egg  being  wholly  wingless  and  of  the  same  general  form  as 
the  parent.  As  the  insect  grows  it  moults  its  skin  a  number  of  times 
and  wings  develop  gradually,  there  being  no  sharp  line  defining  the 


Fig.  14.    Partial  metamorphosis  of  Jtfe^awopius/emt/r-ruftrum, showing  the  five  nymph  stages 

and  the  partial  growth  of  the  wings,  which  are  first  visible  externally  in  3,3b,  3c. 

(After  Packard.) 
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larval  and  pupal  stages.  The  young  of  all  stages  are  called 
"nymphs;"  they  continue  active  and  feed  from  the  time  of  hatching 
until  they  reach  the  final  moult  and  emerge  therefrom  mature  or  in 
the  imago  stage. 

It  is  to  this  latter  group,  whose  memhers  undergo  an  incomplete 
metamorphosis,  that  the  Orthoptera,  the  order  of  whicli  this  paper 
treats,  belong.  From  other  orders  of  the  group,  they  may  be  known 
by  their  biting  mouth  parts  and  by  the  fact  that  the  wings,  when 
present,  are  four  in  number,  the  first  pair  being  thick,  leathery  or 
parchment  like,  and  usually  overlapping  when  at  rest.  They  form 
protective  covers  for  the  second  pair,  which  are  thinner,  more  deli- 
cate, and  folded  in  plaits  like  a  fan.  The  na.me  Orthoptera,  is  de- 
rived from  two  Greek  words,  orilios,  straight,  and  pteron,  a  wing;  and 
refers  to  the  longitudinal  folding  of  the  hind  wings.  The  fore  wings, 
or  tegmina,  are  not  used  in  flight,  the  hind  pair  alone  being  used  for 
that  purpose.  The  wings  of  some  species  of  Orthoptera  are  wholly 
wanting,  while  a  few  others  have  only  the  front  pair  present. 

About  900  species  of  Orthoptera  are  known  from  the  United 
States.  Of  these  148  have  been  taken  in  Indiana;  specimens  of  all 
but  two  being  in  the  writer's  collection.  Of  one  of  these,  a  large 
field  cricket,  GryUus  firmvs  Scudder,  a  single  female  from  Franklin 
County  served  as  one  of  the  types  and  is  now  in  the  collection  of 
Mr.  Scudder  at  Cambridge,  Massachusetts.  Of  the  other,  an  earwig, 
Forficula  auricuJaria  L.,  four  specimens  taken  at  Lafayette  are  in 
the  U.  S.  National  Museum. 


ENEMIES  OF  ORTHOPTERA. 

•  •♦With  the  exception  of  the  Mantids,  all  our  Orthoptera  are  inju- 
rious, most  of  them  being  vegetable  feeders.  Were  it  not  for  the 
many  natural  enemies  which  prey  upon  them,  they  would  abound 
each  season  in  such  vast  numbers  as  to  prove  a  veritable  scourge. 
These  enemies  are  many  of  them  parasites  which  live  only  upon 
Orthopterous  forms,  and  when  the  latter  are  abundant  the  parasites 
also  increase  in  number,  and  soon  devastate  the  hordes  of  insects. 
Besides  these  parasites,  many  predaceous  or  beneficial  insects  feed 
upon  locusts  and  crickets;  and  birds,  both  wild  and  domesticated,  are 
exceedingly  fond  of  them.  These  parasites,  predaceous  insects  and 
birds  are,  therefore,  of  great  benefit  to  the  farmer,  and  he  should  do 
all  in  his  power  to  ine'rease  their  number,  in  order  to  keep  within 
bounds  the  different  species  of  Orthoptera. 
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Vegetable  Parasites. — Among  the  most  common  parasites  of 
loeuf^s  is  a  vcgetahlo  fiino^us,  which  in  wet  seasons  attacks  them, 
saps  their  veins  and  in  time  destroys  many  of  their  tissues.  One 
often  finds,  after  a  long  damp  spell  in  late  summer,  many  dead  speci- 
mens of  our  larger  locusts  clinging  to  the  tops  of  weeds.  A  close  ex- 
amination will  show  that  their  bodies  are  soft,  and  issuing  from  them 
in  many  places  are  the  ends  of  fungous  tubes.  This  locust  fungus, 
Empusa  grilK  Frcs,  for  some  unexplained  reason,  impels  the  insects 


Fig.  15.    Locust — Melanophia  hiviUatus  Say — killed  by  a  fungus. 
(After  Lugger.) 

affected  with  it  to  climb  some  tall  weed  or  grass  stem  and  cling  to 
it  with  such  tenacity  that  the  body  remains  long  after  death.  The 
spores  given  off  from  the  fungus  of  the  diseased  or  dead  locust,  are 
more  widely  scattered  by  this  peculiar  habit  which  the  host  insect 
has  of  climbing  tall  weeds,  as  they  can  the  more  readily  be  dispersed 
over  wide  areas. 

Besides  this  fungous  parasite  other  vegetable  bacteria  attack  locusts 
in  favorable  seasons.  But  this  takes  place  only  in  long  warm,  damp 
spells;  during  which  the  locust  has  sought  shelter  and  been  deprived 
of  food.  Many  are  then  often  congregated  together  and  one  indi- 
vidual affected  by  the  disease  may  inoculate  hundreds.  In  dry  sea- 
sons, the  locusts  and  green  grasshoppers  are  much  more  healthy  and 
abundant  and  the  damage  which  the}'  do  is  much  greater  than  in  a 
wet  season. 
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Upon  the  character  of  the  whiter  of  any  year  depends  largely  the 
number  of  Orthoptera  and  other  insects  which  will  he  present  the 
next  summer.  Most  insects  pass  the  winter  in  either  the  egg  or  the 
pupal  stage;  since  these  forms  can, readily  withstand  long  and  severe 
cold  weather,  in  fact  may  he  frozen  solid  for  weeks  and  retain  life 
and  vigor,  both  of  which  are  shown  when  warm  weather  and  food 
appear  again.  Indeed,  it  is  not  an  unusually  cold  winter,  but  one  of 
successive  thawings  and  freezings,  which  is  most  destructive  to  in- 
sect life.  A  mild  winter  encourages  the  growth  of  mold  which  at- 
tacks the  hibernating  larvee  and  pupge  as  soon  as,  from  excess  of  rain 
or  humidity,  they  become  sickly;  and  it  also  permits  the  continued 
activity  of  insectivorous  mammals  and  birds.  Thus,  moles,  shrews, 
and  field  mice,  instead  of  burying  themselves  deeply  in  the  ground, 
run  about  freely  during  an  open  winter  and  destroy  enormous  num- 
bers of  pupge;  while  such  birds  as  the  woodpeckers,  titmice  and  chick- 
adees are  constantly  on  the  alert,  and  searching  in  every  crevice  and 
cranny  of  fence  and  bark  of  tree  for  the  hibernating  eggs  and  larvae. 

Animal  Parasites. — A  number  of  parasites  belonging  to  the  ani- 
mal kingdom  use  as  their  chief  hosts  the  bodies  of  locusts  and  other 
members  of  the  order  Orthoptera.  Chief  among  these  animal  para- 
sites is  the  red  locust  mite,  Tromhidium  locustarum  Eiley.  On  the 
first  warm,  sunny  days  of  spring,  as  soon  as  the  surface  of  the  earth 
is  fairly  dry  and  warm,  scores  of  minute  "red  spiders"  can  be  seen 


Fig.  16.     Tromhidium  locustarum.— a,  female   with  her  batch  of  eggs  (after  Emerton);  6, 

newly  hatched  larva,  natural  size  indicated  by  the  dot  within  the  circle;  c,  egg; 

d,  e,  vacated  egg  shells.    (After  Riley.) 


along  any  pathway  in  the  woods  and  fields.  They  are  especially 
common  if  locusts  were  abundant 'the  year  before.  These  red  spiders 
are  in  fact  mature  red  mites,  the  two  sexes  of  which  are  shown  in 
Fig.  17.    Soon  after  appearing  in  spring,  the  sexes  mate  and  the  fe- 
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male  soon  deposits  300  or  more  small,  globular  eggs  at  a  depth  of  a 
few  inches  in  the  soil.  From  each  of  these  eggs  there  hatches,  about 
the  time  the  young  locusts  appear,  a  minute  six-legged  mite,  which 
runs  actively  about  in  search  of  some  host  to  which  it  may  attach 
itself.  When  it  happens  upon  a  young  locust,  it  fastens  itself  to  the 
wings,  wing  pads  or  abdomen  and  uses  its  mouth  parts  to  suck  up 
the  fluid  portions  of  its  host.  In  a  short  time  its  body  increases  in 
size,  the  legs  grow  smaller,  and  the  mite  resembles  a  small,  globular 
mass  of  blood  attached  to  the  locust.  Sometimes  as  many  as  twenty 
mites  can  be  counted  on  a  single  host.  When  thus  infested,  the  lo- 
cust often  becomes  disabled,  and  drags  itself  about  in  a  clumsy  fash- 
ion, eats  less  and  dies  early,  often  before  the  mating  and  egg-laying 
season  has  arrived.  In  the  swollen  and  almost  legless  condition 
which  the  mite  soon  attains,  it  can  not  move  about,  and  so  remains 
in  one  position  until  full  grown,  when  it  drops  to  the  ground 
and  enters  the  pupal  stage  from  which  it  emerges  as  the  "red  spider- 
kin"  of  spring.    It  often  becomes  mature  in  late  autumn  and  passes 


Fig.  17.  Trombidium  locustarum.—a,  mature  larva  when  about  to  leave  the  wing  of  a 
locust;  ?<,  pupa;  c,  male  adult  when  just  from  the  pupa;  J,  female— the  natural  sizes  indi; 
cated  to  the  right;  e,  pupal  claw  and  thumb;  /,  pedal  claws;  g,  one  of  the  barbed  hairs 
h,  the  striations  on  the  larval  skin.    (Aftsr  Riley.) 


the  winter  in  the  ground  where  it  is  not  idle,  except  when  the  tem- 
perature sinks  below  the  freezing  point.  It  feeds  upon  all  sorts  of 
soft  food,  and  whenever  it  has  access  to  the  eggs  of  locusts  it  greedily 
eats  them.  In  soil  containing  eggs  of  locusts  large  numbers  of  these 
mites  congregate.  They  creep  into  every  hole  in  search  of  these  eggs 
and  thrive  upon  such  rich  food.  The  great  advantage  of  fall  plow- 
ing over  all  other  remedies  against  locusts  is  seen  in  regard  to  these 
red  mites,  as  the  plowing  of  fields  in  which  the  eggs  of  locusts  have 
been  deposited  will  destroy  the  young  locusts  hatching  from  them, 
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but  not  the  mites,  which  can  easily  work  their  way  toward  the  sur- 
face. 

Other  parasitic  animals  hesides  these  mites  often  attack  the  dif- 
ferent species  of  Orthoptera.  On  a  number  of  occasions  I  have  found 
protruding  from  the  abdomens  of  green  grasshoppers  and  crickets  a 
slender  "hair  worm"  or  "horse-hair  snake,"  a  species  of  Gordius. 
If  the  body  of  such  grasshopper  or  cricket  be  cut  open  the  interior 
is  often  found  to  be  almost  tilled  with  this  parasite,  which  is  many 
times  longer  than  its  host,  and  it  will  be  seen  that  all  the  important 
organs  of  the  latter  are  pressed  to  one  side  and  unable  to  perform 
their  necessary  functions.  Locusts  so  affected  are  seldom  able  to 
propagate  their  kind. 

Among  insect  enemies  of  the  Orthoptera,  which  aid  largely  in 
keeping  down  their  numbers,  are  "Tachina  Flies,"  "Flesh  Flies," 
"Bee  Flies"  and  "Blister  Beetles."  Tachina  flies  are  mostly  of  a  gray 
.  color,  and  resemble  large  house  flies.  In  fields  where  locusts  are 
abundant,  one  of  these  flies  may  often  be  seen  hovering  over  a  large 
specimen,  awaiting  a  favorable  opportunity  to  deposit  one  or  more 
of  its  eggs  on  the  neck  or  beneath  the  wing.  These  eggs  hatch  into 
larvfe  or  maggots  which  eat  their  way  into  the  body  of  the  locust. 
There  they  seem  to  avoid  the  most  vital  parts,  but  feed  upon  the 
fatty  secretions  stored  up  for  future  use 'of  the  reproductive  organs. 
Locusts  so  affected  have  a  soft,  flabby  body,  and  can  often  be  readily 
caught  by  the  hand.  They  never  mate,  and  perish  much  sooner  than 
the  healthy,  unaffected  individuals. 

The  flesh  flies  attack  locusts,  katydids  and  grasshoppers  in  much 
the  same  manner  as  do  the  tachina  flies,  and  their  maggots  are  often 
found  existing  as  true  parasites  upon  the  vitals  of  these  orthopterous 
insects.  Wlien  the  maggots  of  either  of  these  flies  become  full  grown, 
they  burrow  through  the  body  wall  of  the  locust  and  drop  to  the 
ground,  where  they  enter  the  earth  and  pass  through  the  pupal  stage 
from  which,  they  emerge  as  fully  winged  insects,  ready  for  attack 
upon  a  new  generation  of  locusts. 

The  egg  clusters  of  locusts,  crickets  and  other  Orthoptera  in  the 
ground  are  often  attacked  by  the  larval  forms  of  bee  flies  and  blister 
beetles.  The  bee  flies  are  of  a  blackish  gray  color,  densely  covered 
with  pale  yellow  hairs,  and  in  June  and  July  may  often  be  seen 
hovering  above  the  ground,  or  feeding  upon  the  honey  of  various 
species  of  wild  flowers.  Their  eggs  are  laid  among  or  close  to  the 
egg  masses  of  the  locust,  and  their  larvse  feed  upon  and  destroy 
myriads  of  the  eggs  of  the  locusts  and  crickets. 
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Three  or  four  species  of  blister  beetles  or  "old-fashioned  potato 
beetles"  exist  in  Indiana,  and  in  the  winged  or  full  grown  stage  are 
often  very  injurious  to  potatoes  and  allied  plants.  The  eggs  of  the 
blister  beetle  are  laid  in  the  ground  in  late  summer,  and  the  larvse 
soon  hatch  and  move  actively  about  in  search  of  animal  food,  in  the 
form  of  egg  masses  of  other  insects.  They  have  often  been  found 
feeding  upon  the  eggs  of  locusts  and  other  Orthoptera  and  are  un- 
doubtedly of  much  aid  in  keeping  within  bounds  these  injurious 
forms. 

Many  of  the  ground  beetles  or  Carahida;  feed,  during  both  their 
larval  and  mature  stages,  upon  locust  eggs.  Aboiit  350  species  of 
this  family  of  beetles  occur  in  Indiana,  and  all  are  beneficial.  In  the 
mature  stage  they  are  long  legged,  rapid  moving  forms,  which  mostly 
hide  by  day  beneath  logs  and  rubbish  and  run  actively  about  at  night 
in  search  of  some  form  of  flesh  upon  which  they  may  make  a  meal. 
Since  insect  life  is  the  most  common  form  which  they  find  on  or 
beneath  the  ground,  it  is  but  natural  that  most  of  their  food  is  com- 
posed of  it.    The  species  of  Amara  and  Calosoma,  two  of  which  are 


Fig.  18. 


Amara  oheaa  Say.     Twice  natural 
size.    (After  Riley.) 


Fis  19. 


Oalosoma  scrutator  Fab. 
size. 


Natural 


figured  herewith,  are  among  the  most  common  and  beneficial  of  this 
family  of  beetles.  The  larvse  of  Amara  may,  in  autumn,  often  be 
found  feeding  on  the  egg  masses  of  the  locust. 

Higher  in  the  scale  of  animal  life  are  many  forms  which  are  among 
the  best  friends  the  farmer  possesses,  yet  many  of  them  he  destroys 
on  sight  through  ignorance  of  their  beneficial  habits.  Chief  among 
these  are  shrews,  moles,  salamanders  and  snakes.  Both  shrews  and 
moles  are  burrowing  mammals  which  feed  almost  wholly  upon  insect 
life.  True,  the  latter  sometimes  destroy  the  seeds  of  corn  and  vege- 
tables, but  the  good  which  they  do  in  destroying  the  eggs  and  larvae 
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of  injurious  insects  far  outweighs  the  bad.  Salamanders,  or  ground 
puppies,  live  beneath  logs  and  chunks  and  burrow  into  the  surround- 
ing region  in  search  of  eggs  and  larvas,  while  snakes  feed  largely 
upon  the  young  and  mature  of  grasshoppers  and  locusts,  yet  all  are 
destroyed  at  sight. 

Many  species  of  birds  use  as  food  both  the  young  and  full  grown 
of  all  kinds  of  Orthoptera.  The  Division  of  Ornithology  at  Washing- 
ton, and  other  authorities,  have  made  investigations  of  the  stomachs 
of  many  species  of  birds,  and  have  found  that  the  following  species 
which  occur  in  Indiana  feed  largely  upon  locusts,  grasshoppers  and 
other  forms  of  Orthoptera. 


LIST  OF  INDIANA  BIRDS  WHICH  ARE  KNOWN  TO  FEED 
UPON  ORTHOPTERA. 


Franklin's  Gull. 

Black  Tei-n. 

American  Bittern. 

Least  Bittern. 

King   Rail. 

Sora. 

Wilson's  Snipe. 

Golden  Ploven 

Red-tailed  Hawk. 

Red-shouldered  Hawlj. 

Broad-winged  Hawk. 

Black  Hawk. 

American  Sparrow  Hawk. 

Yellow-billed  Cuckoo. 

Black-billed  Cuckoo. 

Red-headed  Woodpecker. 

Night  Hawk. 

Phoebe. 

Prairie  Horned  Lark. 

Blue  Jay. 

Common  Crow. 

Bobolink. 

Cowbird. 

Red-winged  Blackbird. 

Meadow  Lark. 


Killdeer. 

Quail. 

Ruffed  Grouse. 

Prairie  Hen. 

Wild  Turkey. 

Mourning  Dove. 

Marsh  Hawk. 

Baltimore  Oriole. 

Common  Blackbird. 

Vesper  Sparrow. 

Chewink. 

Dickcissel. 

Scarlet  Tanager. 

Butcher  Bird. 

Red-eyed  Virco. 

Yellow-throated  Vireo. 

Water  Wagtail. 

Yellow-breasted  Chat. 

Mockingbird. 

Catbird. 

Brown  Thrasher. 

Hermit  Thrush. 

Robin. 

Bluebird. 


Of  the  foregoing  list,  those  which  feed  mainly  on  Orthoptera  dur- 
ing the  summer  season  are  the  hawks,  blackbirds,  crows,  blue  jay. 
prairie  chicken,  mockingbird  and  bluebird.  All  of  these  birds  are, 
however,  beneficial  in  the  highest  degree  and  all  should,  at  all  times, 
be  protected  from  their  enemies,  chief  among  which  is  the  youth 
with  his  shotgun,  or  the  small  boy  with  egg-hunting  proclivities. 
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About  the  best  remedy  for  Orthoptera  on  a  farm  is  a  large  flock  of 
turkeys.  Under  the  leadership  of  an  experienced  gobbler,  almost 
their  entire  time  during  the  summer  and  fall  months  is  spent  in 
wandering  over  the  fields  and  pastures  in  search  of  the  fat  and  juicy 
nymphs  of  locusts,  grasshoppers  and  crickets.  Indeed,  most  of  the 
luscious  white  and  brown  meat  of  our  Thanksgiving  and  Christmas 
dinners  was  once  gTass,  then  grasshopper,  and  finally  turkey.  No 
better  and  more  practical  remedy  can  be  devised,  for  the  damage 
which  the  insects  do  is,  especially  in  these  days  of  "turkey  trusts,'' 
often  more  than  compensated  by  the  value  of  the  pounds  of  flesh 
which  this  domesticated  fowl  stores  up  from  its  favorite  food  of 
locusts. 

BiBLIOGUAPHY  AND  SYNONYMY. 

In  the  preparation  of  this  paper,  the  following  papers  and  gen- 
eral works  on  Orthoptera  have  been  consulted  or  are  referred  to  in 
the  synonymy  which  follows  the  scientific  name  of  each  species.*  In 
order  to  save  space  the  titles  of  the  papers  and  works  are  not  given 
in  the  synonymy,  but  each  is  known  by  a  certain  number,  printed  in 
open  space  figures,  which,  in  the  snyonymy,  immediately  follows  the 
name  or  abbreviation  of  the  author,  and  all  references  to  that  paper 
bear  the  same  number.  For  example,  Scudder's  "Materials  for  a 
Monograph  of  North  American  Orthoptera,"  in  Vol.  VII  of  the  Jour- 
nal of  the  Boston  Society  of  Natural  History,  bears  the  number  1  4  1 
in  the  Bibliography,  and  whenever  Scudd.  is  followed  by  the  open 
space  number  14  1,  reference  is  made  to  the  paper  mentioned.  Thus, 
on  page  243,  under  Orphulella  speciosa  (Scudder),  we  find  in  italics 
tlie  name  Stenolotlvrus  spccioms  Scudd.,  14  1,  VII,  1862,  458.  This 
shows  that  on  page  458  of  the  "Materials  for  the  Monograph  of  North 
American  Orthoptera"  there  is,  under  the  name  Stenohothrus  speci- 
osus,  a  description  or  important  notice  of  the  species  now  known  as 
Orphulella  speciosa  (Scudder).  In  this  particular  instance  the  origi- 
nal description  is  referred  to.  When  in  the  original  description  a 
species  was  placed  by  the  author  in  a  genus  different  from  that  to 
which  it  is  now  referred,  the  name  of  the  author  is  placed  in  paren- 
thesis. In  the  example  referred  to,  the  locust  described  as  speciosus 
was  placed  in  the  genus  Stcnobotlirus  by  Mr.  Scudder.  It  is  now  rec- 
ognized as  belonging  to  the  genus  Orphullela  as  at  present  limited. 
Hence  Scudder's  name  is  placed  in  parenthesis. 

*  An  asterisk  ('•)  preceding  the  number  in  the  Bibliography  denotes  that  the  paper  re- 
ferred to  has  not  been  seen  by  the  author,  the  title  being  quoted  from  .*^cudder'3  "Index  to 
North  American  Orthoptera."  All  papers  not  preceded  by  an  asterisk  are  in  tlie  author's 
library. 
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Most  of  the  species  of  Ortlioptera  found  in  Indiana  have  been  men- 
tioned in  so  many  different  works  that  it  is  impossible  to  make  refer- 
ence to  them  aU.  I  have  therefore  cited  in  the  synonymy  only  such 
works  as  include  descriptions  or  figures  of  the  species  in  question 
or  important  information  regarding  its  habits  and  life  history.  I 
have  thus  excluded  most  of  the  local  lists,  but  have  included  papers 
which  contain  previous  references  to  its  occurrence  in  Indiana.  I 
have  also,  in  all  instances,  given  the  page  of  Scudder's  "Catalogue 
of  North  American  Ortlioptera"  on  which  the  species  is  mentioned, 
as  this  catalogue  is,  in  the  main,  used  as  the  basis  for  the  arrange- 
ment of  families  and  genera,  and  for  the  synonymy  adopted.  Spe- 
cial students  who  wish  a  more  extended  synonymy  are  referred  to 
Scudder's  "Index  to  North  American  Orthoptera,"  which  includes 
every  known  reference  to  each  species  up  to  the  close  of  the  year 
1900. 
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A    DESCEIPTIVE    CATALOGUE     OF    THE     OETHOPTERA 
KNOWN  TO  OCCUR  m  INDIANA. 

The  order  Ortlwptera  may  be  subdivided  into  two  classes  or  sub- 
orders, which  in  turn  are  subdivided  into  seven  families.  The  sub- 
orders may  be  distinguished  by  the  following  table: 

KEY    TO    SUB-ORDEKS    OF    ORTHOPTERA. 

a.  Legs  of  equal  or  nearly  equal  size,  the  hind  femora  not  being  en- 
larged for  leaping.  Organs  for  producing  sound  absent.  Tegmina 
and  wings  of  nymphs,  when  present,  in  a  normal  position.  Ovi- 
positor concealed  by  the  sub-gonital  plate.  . Non-Salt atoria,  p.  167 
aa.  Legs  of  unequal  size,  the  hind  femora  fitted  for  leaping,  being  much 
thicliened  and  swollen,  and  usually  much  longer  than  the  middle 
femora.  Organs  for  producing  sound  usually  present.  Tegmina 
and  wings  of  nymphs,  when  present,  in  a  reversed  position.  Ovi- 
positor usually  exserted  so  as  to  be  plainly  visible 

Saltatoria,  p.  210 

NON-SALT  ATORIA. 

To  this  class  or  sub-order  belong  four  of  the  seven  recognized 
families  of  Orthoptera.  These  may  be  distinguished  one  from  an- 
other by  the  following  table: 

KEY    TO    FAMILIES    OF    NON-SALTATORIAL    ORTHOPTERA. 

a.  Body  short,  narrow,  more  or  less  flattened.  Head  horizontal,  the 
mouth  in  front.  Tegmina  leatheiy,  very  short,  without  veins;  meet- 
ing in  a  straight  line  down  the  bacli.  Tarsi  three-jointed,  without 
pulvilli  or   pads.     Abdomen  of  both   sexes   terminating   in   horny 

forceps-like  appendages Forficulid.e,  p.  168 

aa.  Body  either  short  and  wide,  or  elongate  and  narrow.  The  mouth  at 
either  lower  or  baclv  portion  of  head  (depending  upon  the  position 
of  the  latter  when  at  rest).  Tegmina  usually  parchment  like, 
thickly  veined.  Tarsi  five-jointed.  Abdomen  terminating  in  cerci, 
but  these  never  distinctly  forceps-like. 

1).  Body  short,  broad,  oval,  depressed.  Head  almost  wholly  con- 
cealed beneath  the  pronotum;  the  mouth  posterior  (at  back 
portion  when  at  rest).  Ocelli  generally  two.  Pronotum 
shield    shaped,    transverse.      Legs    compressed.      Insects    of 

rapid  motion. Blattid.e,  p.  172 

bb.    Body  elongate,  narrow.     Head,  free,  not  covered  by  pronotum; 
the  latter  longer  than  broad.     Ocelli  three  or  wanting.     Legs 
slender,  not  compressed.    Insects  of  slow  motion. 
c.    Head    oblique;    mouth    inferior.      Ocelli    three.      Antennoe 
short.      Pronotum    generally    longer    than    any    other 
segment.     Front  pair  of  legs,  raptorial,  fitted  for  grasp- 
ing.    Cerci  jointed Mantid^,  p.  198 
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cc.  Head  sub-hoiizoiital;  mouth  sub-inferior.  Ocelli  often 
wanting.  Anteun:o  generally  longer  than  the  body. 
Pronotum  but  little  longer  than  head.  Front  pair  of 
legs  simple.     Cerci  without  joints I'iiasmid.!-:.  p.  2()o 

Family  FORFICULlDyE. 

This  family  of  the  order  Orthoptera  comprises  those  short,  narrow, 
flattened  insects,  with  legs  of  equal  size,  commonly  known  as  "ear- 
wigs." They  are  so  dili'erent  from  the  larger  and  better  known  Or- 
thoptera that  many  writers  have  placed  them  in  a  distinct  order,  the 
Dermaptera  or  Euplexoptera. 

The  Forficulidce  have  the  head  flattened  and  horizontal  with  the 
mouth  in  front.  The  thorax  is  short  and  narrower  than  the  head. 
The  tegmina  or  wing  covers  are  leathery  or  horny  in  texture,  meet  in 
a  straight  line  down  the  back;  arc  without  veins  and  cover  only  a  por- 
tion of  the  abdomen.  The  inner  wings,  when  present,  are  very  large, 
and  bear  numerous  radiating  vei"ns  which  act  as  the  bars  of  a  fan  in 
folding  and  unfolding  the  wings.  When  at  rest,  these  wings  are  folded 
both  lengthwise  and  crosswise  beneath  the  protecting  tegmina.  The 
abdomen  ends  in  a  pair  of  appendages  which  somewhat  resemble  for- 
ceps. Were  it  not  for  these,  the  earwigs  would  resemble  very  closely 
the  Siaphylinidce  or  rove  beetles  of  the  order  Coleoptera.  Those  spe- 
cies which  possess  inner  wings  use  these  forceps  to  aid  in  folding  and 
unfolding  those  organs,  and  they  are  also  used  as  clasping  organs 
during  the  mating  of  the  sexes.  As  the  earwigs  never  leap,  their 
hind  femora  are  not  enlarged.  The  tarsi  are  never  more  than  three- 
jointed  and  have  no  pads  between  the  claws.  Xo  organs  for  produc-- 
ing  sound  are  present,  and,  as  far  as  known,  hearing  organs  are  also 
absent. 

The  nam.e  "earwig"  was  given  to  these  insects  in  Europe,  where 
they  are  abundant  and  better  known  than  in  this  country.  It  is  a 
common  belief  among  peasants  and  the  uneducated  masses,  that  these 
insects  will,  wlien  opportunity  oft'ers,  enter  the  ears  of  human  beings 
and  injure  the  sense  of  hearing.  Such  belief  is,  of  course,  wrong  and 
nonsensical,  the  insects  being  wholly  liannless.  Like  the  members 
of  the  next  family,  the  Blaitidw  or  cockroaches,  they  live  in  cracks 
and  crannies  in  walls  and  floors,  beneath  rubbish  and  the  bark  of  logs 
and  stumps.  From  these  retreats  they  come  I'orlli  oidy  by  night  to 
feed  upon  dead  insects  and  u])on  small  snails  and  other  sluggish  mov- 
ing forms.  Like  other  nocturnal  insects  they  are  attracted  by  light, 
and  on  the  ground  beneath  the  electric  lights  of  cities  in  Florida  and 
Old  ]\Iexieo.  I  have  found  them  in  numbers.     The  female  is  said  to 
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brood  over  the  eggs,  but  to  abandon  the  young  as  soon  as  hatched. 
In  this  she  resembles  some  of  our  common  myriapods  of  the  genus 
Lithohius,  which  are  often  found  beneath  logs  and  rubbish  curled  up 
around  their  eggs,  but  which  are  never  seen  in  company  with  the 
young. 

Earwigs  are  common  in  the  cities  along  the  seacoast,  especially 
those  of  the  Southern  States  and  tropical  and  semi-tropical  countries. 
Inland,  especially  in  temperate  and  c'old  regions,  they  are  scarce. 
The  family  is  not,  as  yet,  divided  into  sub-families.  Six  genera  and 
fourteen  species  are  listed  by  Scudder  from  the  United  States.  Of 
these,  three  species,  representing  two  genera,  have  been  taken  in  In- 
diana. They  belong  to  that  division  of  the  family  in  which  the  sixth 
joint  of  antennae  is  as  long  ds,  or  very  nearly  as  long  as,  the  first. 
The  following  key  will  serve  to  separate  the  two  genera: 

KEY   TO   GENEKA   OF   INDIANA   FOKFICULID^. 

a.    Sixth  joint  of  antennae  cylindrical,  many  times  longer  than  broad; 
second  tarsal  joint  produced  beneath   the  third 

I.    FORFICULA,   p.   1G9 

aa.    Sixth  joint  of  antennae  plainly  obconic,  about  three  times  as  long  as 

broad.     Second  tarsal  joint  minute,  simple,  compressed 

II.  Labia,  p.  171 

I.     FoKFicuLA  Linnseus  (1758). 

Size,  medium;  whole  body  more  or  less  flattened,  rather  long  and 
slender.  Antennae  a  little  more  than  half  as  long  as  the  body,  10  to 
14-jointed,  the  joints  cylindrical,  more  than  four  times  as  long  as 
broad.  Abdomen  not  expanded  in  the  middle;  all  the  dorsal  segments 
before  the  last,  of  nearly  equal  length  in  both  sexes.  First  tarsal 
joint  a  little  longer  than  the  third;  the  second  short,  dilated  at  the 
apex  and  lobed,  passing  beneath  the  third  joint. 

This  genus  is  the  richest  in  species  of  any  of  the  family,  and  is 
more  widely  spread  than  any,  being  found  wherever  earwigs  occur. 
Six  species  belonging  to  it  are  known  from  the  United  States,  two  of 
which  have  been  taken  in  Indiana.  These  may  be  separated  by  the 
following: 

KEY    TO    INDIANA    SPECIES    OF    FORFICULA. 

a.    Wings  wanting;  antennae  12-jointed. 1  ociilcata,  p.  170 

aa.    Wings  protruding  beyond  the  tips  of  tegmiua;  antennae  14-15-jointed. 

2  auricnlaria,  p.  170 
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1.     FoRFicuLA  ACULEATA  Scudder. 

Forjinda  acidcaia  Scudd.,  156,  II,  1876,  254,  256;  Id.,  157,  I,  1876; 
177;  Id.,  158,  XVm,  1876,  262,  310;  Id.,  164,  1879,  41;  Id., 
188,  1900,  5;  Beut.,  3,  VI,  1894,  256. 

Antennai  12-jointed.  Pronotum  longer  than  broad,  narrower  than 
the  head.  Tegniina  nearly  twice  as  long  as  the  pronotum,  truncate. 
Inner  wings  wanting.  Forceps  of  male,  three-fourths  as  long  as  the 
abdomen,  slender,  arcuate,  bent  downward  a  little  at  apex  of  basal 
third;  becoming  again  horizontal  a  little  before  the  tip;  a  slight 
pointed  tooth  present  at  second  bend.  Forceps  of  female  shorter  than 
those  of  male,  nearly  straight,  the  inner  edges  touching  for  most  of 
their  length,  the  tip  incurved. 

Color,  dark  chestnut  browu.  Palpi,  legs, 
edges  of  pronotum  and  outer  two-thirds  of 
tegmina,  yellow. 

Measurements:  Length  of  body,  male,  10 
mm,,  female,  11  mm.;  of  antennae,  male,  7.5 
mm.,  female,  7  nmi.;  of  tegmina,  male  and 
female,  3  mm.;  of  forceps,  male,  5  mm.,  fe- 
male, 3.5  mm. 

This  ear^vig  was  taken  a  mile  southwest  of 
Mt.  Vernon,  Posey  County,  on  April  9, 
1901.  It  was  found  to  be  fairly  common 
beneath  rubbish  and  leaves  in  some  woods 
along  the  bank  of  the  Ohio  River.  It  has 
not  been  noted  elsewhere  in  the  State, 
though  it  is  liable  to  be  found  anywhere 
within  its  bounds  as  its  range  includes  the  northern  United  States 
east  of  the  Mississippi  River.  The  type  specimens  came  from  nortli- 
ern  Illinois  and  southern  Michijran. 


Fig.  20.     Forjieula  aculeata 
Scudder.    Male,  two  and  one- 
half  times  natural  size. 
(Original.) 


2.     FouPicuLA  AURicuLARiA  Limiseus. 

Forfu-ida  mmcularia  L.,  8  1,  Ed.  X,  I,  1758,  423:  Scudd.,  1  5  5, 11,  1876, 
254;  Id.,  157,1,  1876,  177;  Id.,  1  58,  XYUI,  1876,  311 ;  Id.,  188, 
1900,  5;  Beut.,  3,  VI,  1894,  256;  Brun.,  35,  1899,  133;  Relm., 
I  1  2«,  XrV,  1903,  125. 

"Fuseo-ferrnginous;  antenitcB  14-15-jointed;  basal  joint,  sides  of 
pronotum,  and  legs  testaceous;  tegmina  and  wings  dull  luteous,  the 
former  half  as  long  again  as  the  pronotum;  forceps  of  male  usually 
as  long  as  the  abdomen;  horizontal,  depressed,  and  dilated  at  the  base, 
and  beyond  rather  strongly  arcuate,  tapering  to  a  point,  the  extreme 
base  of  inner  edge  tubcreulato-denticulatc,  with  a  distinct  inner  tooth 
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at  base  of  arcuate  portion.    Body  (average),  11  mm.;  forceps,  male, 
4-8  mm.;  female,  3  mm." — Scudder. 

I  have  not  seen  this  earwig  in  Indiana,  but  Eehn,  loc.  cit.,  states 
that  four  males,  collected  by  F.  M.  Webster,  at  Lafayette,  Indiana, 
about  May  15,  1889,  are  in  the  collection  of  the  U.  S.  National  Mu- 
seum. It  is  an  introduced  species,  which  has  before  been  recorded  in 
the  United  States  from  New  York  and  New  Jersey. 


II.     Labia  Leach  (1815.) 

Size,  small.  Body,  flattened  and  slender,  the  abdomen  slightly 
widened  in  the  middle.  Antenna3  about  half  as  long  as  the  body,  10 
to  IS-jointed,  the  joints  moniliform,  or  of  equal  size  throughout, 
obconic,  about  three  times  as  long  as  broad.  Both  tegmina  and 
wings  present  in  our  species.  First  and  third  tarsal  joints  equal,  the 
second  minute,  simple,  compressed.  Forceps  seldom  more  than  half 
as  long  as  the  abdomen;  in  the  male,  simple,  arcuate,  horizontal;  in 
the  female,  simple,  straight,  inc'urved  at  the  tip,  unarmed. 

This  genus  differs  from  the  preceding  principally  in  the  simple 
character  of  its  middle  tarsal  joint,  and  in  the 
shorter   obconic   joints   of   the   antennse.      Four 
species  are  accredited  to  the  United  States,  one  of 
which  occurs  in  Indiana. 

3.     Labia  MINOR  (Linnaeus. )     The  Little  Earwig. 

Forficula   minor   L.,    8  1,    Ed.    X,    I,    1758,  423; 
Burm.,  40,  II,  1838,  754;  Fisch.,  5  5,  1853, 
52,  70,  Plate  VI,  Fig.  7. 
Labia  minor  Glov.,  62,  1872,    Plate  X,   Fig.   3; 
Scudd.,   155,  n,   1876,  257;  Id.,   157,  I, 
1876,  178;  Id.,  158,  XVni,  1876,  320;   Id., 
188, 1900,  6 ;  Comst.  ,41, 1888,  91 ;  Fern. , 
53,    1888,    53;    Beut.,    3,   VI,   1894,  257; 
Lugg.,  84,  1898,  86,  Figs.  49,  50. 
iftfeia  mm»/a  Scudd. ,  1  4  1 ,  VII,  1862,  415;  Pack., 
104,  1869,  507;  Glov.,  62,  1872,   Plate  I, 
Fig.  10. 


Antennae  10-12-jointed.  Pronotum  narrower 
than  the  head,  scarcely  longer  than  broad.  Teg- 
mina nearly  twice  as  long  as  the  pronotum,  the 
wings,  when  at  rest,  extending  fully  half  their 
length  beyond  the  tip  of  tegmina.  Forceps  of  male  about  three- 
fourths  the  length  of  abdomen,  rather  heavy,  minutely  toothed  on 


Fig. 21 .  Labia  minor 
(L.)  Female.  Four 
times  natural  size. 
Abdomen  of  male 
showing  form  of  for- 
ceps.   (After  Lugger.) 
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the  inner  edge.  Last  ventral  segment  of  male  with  a  slender,  apical, 
compressed,  upcurved  tubercle.  The  entire  body  is  covered  with 
fine,  soft,  yellowish  hairs. 

Color:  Head  and  sides  of  abdomen  nearly  black;  mouth  parts, 
antenriae,  thorax,  tcgmina,  exposed  parts  of  wings  and  middle  of 
upper  side  of  abdomen,  yellowish  brown;  last  segment  of  abdomen 
and  forceps,  reddish  Ijrowu;  legs  and  last  two  joints  of  the  antennae, 
honey  yellow. 

Measurements:  Male,  length  of  body,  5  mm.;  of  antennoe,  3.2  mm.; 
of  tegmina,  2  mm.;  of  forceps,  2  mm. 

An:hough  the  range  of  this  little  earwig  is  said  to  cover  Europe  and 
the  United  States,  and  Canada  east  of  the  Rocky  Mountains,  I  failed 
to  detect  it  in  Indiana  until  May  12,  1903,  when  I  took  a  single  male 
from  beneath  the  bark  about  the  base  of  a  sweet  gum  tree  near  Grand 
Chain,  Posey  County.  It  doubtless  occurs  throughout  the  State,  but 
is  overlooked  on  account  of  its  small  size.  A  close  search  about  elec- 
tric lights  in  the  cities  and  towns  of  the  State  will  doubtless  reveal  its 
presence  in  numbers. 

Family  BLATTID.E. 

The  members  of  the  family  BJattidcc,  commonly  known  as  cock- 
roaches, may  be  known  from  the  other  families  of  Orthoptera  by  their 
depressed,  oval  form;  by  their  nearly  horizontal  head  which  is  bent 
under  and  almost  concealed  by  the  broad  pronotum,  so  that  when  at 
rest  the  mouth  projects  back  between  the  bases  of  the  first  pair  of 
legs;  by  their  slender  depressed  legs  of  equal  length  and  size;  and  by 
the  absence  of  either  ovipositor  or  forcipate  appendages  at  the  end 
of  the  abdomen.  The  ocelli  are  usually  but  two  in  number  and  the 
tarsi  are  5-jointed. 

The  pronotum  is  generally  transverse  or  shield-shaped,  with 
rounded  angles.  The  rings  of  the  abdomen  overlap  each  other  and 
are  capable  of  great  extension  and  depression,  so  that  these  insects 
seem  to  be  pre-eminently  fitted  for  living  in  the  narrow  crevices  and 
cracks  which  they  inhabit.  The  legs  are  of  peculiar  structure  in  that 
they  are  long  and  more  or  less  flattened,  thus  enabling  the  cock- 
roaches to  run  with  surprising  swiftness,  so  that  the  family  has  been 
placed  by  some  writers  in  a  separate  sub-order,  the  Cursoria,  or  run- 
ners. The  wing  covers,  or  tegmina,  are  leatbery,  translucent,  and 
v;hcn  well  developed,  overlap  when  at  rest;  while  the  wings  never 
exceed  the  tegmina  in  length,  and  in  some  cases  are  rudimentary  or 
even  wanting. 
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Yvoni  the  other  Orthoptera  (except  the  Mantidce)  the  Blattidce 
differ  widely  in  the  maimer  of  oviposition,  as  the  eggs  are  not  laid 
one  at  a  time,  but  all  at  once  in  a  peculiar'  capsule  or  egg  case  called 
an  oothec'a.  These  capsules  vary  in  the  different  species  as  regards 
the  size,  shape,  and  the  number  of  eggs  they  contain,  but  they  are  all 
similar  in  structure.  Each  one  is  divided  lengthwise  by  a  mem- 
branous partition  into  two  cells.  Within  each  of  these  cells  is  a  sin- 
gle row  of  cylindrical  pouches,  somewhat  similar  in  appearance  to 
those  of  a  cartridge  belt,  and  within  each  pouch  is  an  egg. 


Fig.  22.    Ooih^dA  oi  Blaita  or itntalis;  a,  side;  6,  end  view.    Natural  size  indicated  by  out- 
line figure.    From  "Household  Insects",  published  by  U.  S.  Div.  of  Entomology. 

The  female  cockroach  often  runs  about  for  several  days  with  an 
ootheca  protruding  from  the  abdomen,  but  finally  drops  it  in  a  suit- 
able place  and  from  it  the  young,  in  time,  emerge.  While  this 
method  of  oviposition  is  the  one  practiced  by  all  the  species  of  com- 
mon occurrence  in  the  United  States,  there  seem  to  be  exceptions  to 
it,  as  Dr.  C.  V.  Eiley  has  recorded  the  fact  of  an  introduced  tropical 
species,  Pancklora  poeyi  Sauss.,  being  viviparous,  the  young  emerging 
alive  from  the  body  of  the  parent,  and  a  careful  dissection  of  the 
latter  showing  no  trace  of  either  eggs  or  ootheca. 

All  young  cockroaches  resemble  the  parents  in  form  but  are  wholly 
wingless,  the  wings  not  appearing  until  after  the  fifth  or  last  moult. 
The  young  are  often  mistaken  for  the  mature  by  persons  who  have 
not  made  a  careful  study  of  the  life  history  of  the  insects;  and  those 
of  one  or  two  well-known  and  common  forms  have,  in  the  past,  even 
been  described  or  figured  as  distinct  wingless  species  by  some  of  the 
leading  entomologists  of  the  country. 

To  the  paleontologist,  interested  in  tracing  back  the  ancestry  of 
insects,  the  Blattidce  become  at  once  a  group  of  surpassing  interest, 
for  some  of  the  oldest  known  insects  are  cockroaches  from  the  Silu- 
rian and  Carboniferous  rocks.  Between  130  and  140  fossil  species 
of  the  family  are  known  from  the  Paleozoic  rocks  of  the  United 
States,  principally  from  the  Carboniferous  formations,  but  some  from 
all  the  ages  as  far  back  as  the  middle  Silurian.  Mr.  S.  H.  Scudder, 
of  Cambridge,  Mass.,  the  most  eminent  authority  on  insect  paleon- 
tology, says  of  the  c'ockroach:    "Of  no  other  type  of  insect  can  it  be 
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said  that  it  occurs  at  every  horizon  where  insects  have  been  found  in 
any  numbers;  in  no  group  whatever  can  the  changes  wrought  by  time 
be  so  carefully  and  completely  studied  as  here;  none  other  has  fur- 
nished more  important  evidence  concerning  the  phylogeny  of  in- 
sects." 

The  Blattidffi  are  pre-eminently  tropical  insects,  and  though  abun- 
dantly represented  in  individuals,  the  number  of  species  inhabiting 
the  United  States  is  comparatively  few,  but  34  being  listed  in  Scud- 
der's  Catalogue.  These  are  divided  among  seven  sub-families  and 
eighteen  genera.  Aside  from  two  or  three  sub-tropical  species  which 
are  often  introduced  in  bananas  and  other  fruit,  but  which  soon  die, 
and  are  not,  therefore,  considered  in  the  ])rescnt  paper,  nine  species 
have  been  taken  in  Indiana.     These  represent  but  two  of  the  sub- 


Fig.  23.    Nymph  of  Nyctohora  holoserieea  Klug.     One  of  the  more  common  tropical 
roachei  introduced  on  fruit."    (After  Lugger.) 

families  and  five  of  the  genera,  belonging  to  that  division  of  the  fam- 
ily in  which  all  the  femora,  or  at  least  the  middle  and  hind  pair  are 
spined  on  the  under  side.  These  sub-families  may  be  separated  by 
the  following  table: 


A   SYNOPSIS   OF   THE   SUB-FAMILIES   OF    15LATTID-E    KNOWN   TO   OCCUR   IN 

INDIANA. 

a.  Last  ventral  segment  of  the  female  abdomen  plane,  not  compre.ssed 
and  not  divided;  fore  femora  rarely  armed  beneath  on  the  inner 
margin  with  many  distinct  spines;  if  so  armed,  then  the  sub- 
genital  styles  arc  uiic<inal.  or  one  is  wanting.  . .  .  .Rt.attin.t;,  p.  17.5 


'•'Nymphs  of  this  pulj-tropical  roach  liave  hecn  taken  in  Indianapolis  and  Terro  Haute 
A  mature  male  wai  sent  me  from  Mt.  Carmcl,  Illinois,  by  Dr.  J.  Schnock.  It  was  an  inch 
and  a  fourth  in  length,  a  uniform  dark  brown  in  color,  with  numerous  small  hairs  on  the 
pronotum  and  tegmina. 
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aa.  Last  ventral  segment  of  the  female  abdomen,  compressed  so  as  to 
form  a  carina  or  ridge  on  its  under  side,  and  divided  so  as  to  be 
bi-valved;  fore  femora  armed  beneatli  with  many  spines  on  the 
inner  margin Periplanetin.e,  p.  191 

Sub-family  BLATTIN^. 

In  this  sub-family  the  body  of  the  male  is  elongate;  that  of  the 
female  usually  distinctly  broader.  The  head  is  strongly  depressed 
and  almost  wholly  covered  by  the  pronotum.  The  antennire  in  our 
species  are  setaceous.  The  posterior  border  of  the  pronotum  is 
truncate  or  rounded.  Both  pronotum  and  tegmina  are  free  from 
hairs.  The  tegmina  are  coriaceous  or  membranaceous,  rarely  corne- 
ous, in  texture.  The  median  vein  of  the  wings  sends  but  few  branches 
to  the  apex;  while  the  radial  vein  emits  many  parallel,  simple  vein- 
lets  to  the  costal  margin.  The  tarsi  are  without  pulvilli  or  pads. 
The  last  ventral  segment  of  the  female  is  relatively  plane,  not  com- 
pressed or  divided.  The  supra-anal  plate  of  both  sexes  is  but  little 
produced,  triangular,  entire.  The  sub-genital  plate  of  the  male  (ex- 
cept in  the  genus  Blattella)  bears  a  pair  of  minute  styles. 

To  this  sub-family  belong  all  the  native  species  of  roaches  found 
in  Indiana,  and  one  common  introduced  species,  Blattella  germanica 
L.  The  native  species,  as  far  as  synonymy  goes,  are  a  badly  mixed  lot 
— so  badly  mixed,  in  fact,  that  more  time  has  been  spent  upon  them 
than  upon  any  other  group  treated  in  this  paper,  and  in  the  end  the 
results  are  more  unsatisfactory  and  less  certain  than  in  any  other. 
This  is  due  to  the  fact  that  the  sexes  differ  so  widely  in  appearance 
that  they  have  been  described  as  different  species,  and  often  placed 
in  wholly  different  genera.  Most  of  the  descriptions  have  been  made 
by  foreign  entomologists,  who  never  saw  a  specimen  in  the  field,  and 
for  that  reason  knew  nothing  of  the  relationship  of  the  dift'erent  indi- 
viduals before  them.  However,  the  two  sexes  are  so  seldom  found 
mating,  that  even  the  field  naturalist  can  not  be  certain  as  to  their 
relationship.  I  have  collected  Indiana  Blattidce  for  15  years,  and, 
as  yet,  am  only  positive  as  to  the  sexes  of  one  of  our  native  species — 
Temnopteryx  deropeltiformis  Brunn.  The  conclusions  at  which  I  have 
arrived  regarding  the  others  are  based  mainly  upon  finding  both -sexes 
at  the  same  time  beneath  the  same  hiding  places  on  a  number  of  occa- 
sions. This,  however,  is  not  positive  proof  that  the  sexes  belong 
where  I  have  placed  them. 

Saussure,  followed  by  Scudder,  has  stated  that  the  tegmina  in  both 
sexes  of  the  genus  Temnopteryx  are  abbreviated,  yet  this  is  not  true 
of  T.  deropeltiformis  Brunn.,  the  only  one  of  the  United  States  spe- 
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cies  in  which  both  sexes  are  known.  Prof.  Lawrence  Bruner,  an  ac- 
knowledged authority  on  North  American  Orthoptera,  writes  mc 
that,  as  far  as  he  knows,  "all  the  females  of  Temnopteryx  are  short- 
winged,  and  all  the  males  long-winged  like  the  majority  of  the  spe- 
cies of  Ischnoptera."  Prof.  A.  P.  Morse  kindly  examined  Mr.  Scud- 
der's  collection  for  me,  and  states  that,  as  far  as  he  was  able  to 
ascertain,  it  contains  no  short-winged,  males  of  Teninopteryx. 

Saussure  and  Scudder,  in  their  "Keys  to  Genera  of  BlattinlEe,"  also 
state  that  in  the  genus  Ischnoplera  the  "tegraina  are  completely  de- 
veloped or  in  the  female  rarely  abbreviate."  In  all  my  collecting,  I 
have  never  seen  a  long-winged,  female  of  Ischnopiera.  Bruner  has 
written  me  that  he  does  not  possess  a  long-winged  female  or  a  short- 
winged  male  of  the  genus,  and  Morse  also  states  that  Scudder's  col- 
lection contains  no  long-winged  females  of  Ischnoptera.  From  these 
facts,  and  from  others'gathered  in  the  field  and  mentioned  under  the 
different  species,  I  have  concluded  that  the  species  of  Phyllodromia 
and  Teninopteryx  listed  by  Scudder  in  his  Catalogue*  are  but  the 
females  of  certain  species  of  Ischnoptera  and  have  so  placed  them  in 
the  present  paper.  As  a  result,  representatives  of  but  three  genera 
of  the  sub-family  Blattince  occur  in  the  State.  These  may  be  sepa- 
rated by  the  following 

KEY    TO   GENERA   OV   INDIANA   BLATTIN.E. 

a.  Sub-genital  stylets  present  in  the  males.  Tegmina  of  females  abbre- 
viate, reaching  but  little,  if  any,  beyond  the  middle  of  the  broad 
al)domen.t     (Native  species.) 

b.    Tegmina  corneous;  those  of  female  obliquely  truncate  at  apex. 
Ulnar  vein  of  wings  of  male  without  branches  to  the  vena 

dividens III.  Temnopteryx,  p.  176 

bb.  Tegmina  membranaceous  or  somewhat  coriaceous;  those  of  fe- 
male usually  broadly  rounded  at  apex;  sometimes  angulate, 
but  not  truncate.  Ulnar  vein  of  wings  of  male  emitting  com- 
plete branches  to  the  apical  margin  and  incomplete  branches 

to  the  vena  dividens IV.  IsoiiNorTEUA,  p.  ITS 

aa.    Sub-genital  stylets  absent  in  the  males.    Tegmina  of  both  sexes  fully 
developed.     Size  small,  body  narrow.     (Introduced  species.) 

V.    P.LATTEr,T..\.  ]).   IS" 

III.     Temnopteryx  Brunncr  (1865). 

Body  oblong,  that  of  male  rather  slender;  tluit  of  female  stouter, 
with  the  abdomen  broader  than  the  thorax.  Head  large  and  flat- 
tened; the  vertex  swollen.  Antenna  longer  than  the  body,  rather 
stout.     Ocelli  wanting,    Pronotuni  and  tegmina  somewhat  corneous 

*■  He  does  not  li.«t  T.  deropelti/ormin  Brunn. 

tin  the  females  of  l.pennHulvanica  they  soiuetimes  cover  three-fourths  of  iibdouien,  but 
never  reach  its  tip. 
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in  texture,  quite  flat,  the  former  nearly  semi-orbic'ular  in  shape,  much 
the  broader  in  the  female,  the  hind  border  a  little  rounded  in  the 
male,  truncate  in  the  female.  Tegmina  fully  developed  and  much 
surpassing  the  abdomen  in  the  male  (of  our  species);  abbreviate  and 
with  the  apex  obliquely  truncate  in  the  female.  Abdomen  very  flat 
above,  convex  beneath.  Supra-anal  plate  of  the  male,  transverse, 
rounded;  that  of  the  female  triangular.  Sub-genital  plate  of  the 
male,  narrow,  bearing  two  stylets;  the  one  on  the  left  usually  the 
larger.  Cerci  rather  long  and  stout,  10-jointed.  Last  ventral  seg- 
ment of  the  female  abdomen  broadly  rounded,  entire. 

As  noted  above,  I  consider  that  certain  species  heretofore  ascribed 
to  this  genus  are  females  of  species  of  Ischnoptera.  This  eliminates 
the  nominal  species  T.  major  Sauss.-Zehnt.  and  T.  virginica  Brunn. 
of  Scudder's  Catalogue,  representatives  of  which  occur  in  Indiana, 
and  leaves  T.  deropcltiformis  Brunn.  as  our  sole  representative  of  the 
genus. 

4.     Temnopteryx  deropeltifokmis  Bruiiuer. 

TinnnG2)frnj.r  di'ropdt{fornii>i  Brann.,  37,  1865,  87;  Bl.,  8,  1893,  160. 

Main  characters  as  given  above.  Disk  of  male  pronotum 
with  three  impressions,  one  shallow,  median  and  longitudinal,  the 
other  two  deeper,  semicircular  and  lateral.  Tegmina  of  female  cov- 
ering about  one-third  of  the  abdomen,  their  inner  edges  meeting; 
those  of  male  much  surpassing  the  abdomen. 

Color,  a  uniform  dark  mahogany  brown,  except  the  tibias  and  tarsi 
of  all  the  legs,  which  are  a  light  reddish  brown,  the  contrast  between 
the  two  colors,  in  living  specimens,  being  very  striking.  Wings  of 
male  transparent,  slightly  infuscated,  the  veins  and  anterior  border 
light  brown. 

Measurements:  Length  of  body,  male,  14 
mm.,  female,  15  mm.;  of  pronotum,  male,  3.5 
mm.,  female,  4.5  mm.;  of  tegmina,  male,  15.5 
mm.,  female,  5  mm.;  width  of  pronotum,  male, 
4.5  mm.,  female,  6  mm. 

In  Indiana  this  handsome  roach  has,  as  yet, 
been  noted  only  in  Vigo  and  Crawford  coun- 
ties. In  the  former  it  was  found  in  but  one 
locality,  the  border  of  a  marsh  in  a  low  sandy        ^'f'.^^'  '^^^''^opteryx  de- 

T        .-,  .,  „    rn  ropeltiformisBrunner.Fc- 

woods  three  miles  east  of  Terre  Haute.     A      male  one  and  one-third 
single  pair  were  taken  on  May  28,  1893,  and  on      "■""'  natural  size. 

T  -lo  1,    VI  J  •  (Original.) 

June  18,  probably  a  dozen  specimens  were  se- 
cured.    They  were  hiding  beneath  small  logs  and  sticks,  and  the 
males,  when  deprived  of  their  shelter,  flew  actively  away,  while  the 
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females  could  l)ut  erawi,  and  that  rather  sluggishly  for  a  i')!altid, 
toward  a  new  hiding  place.  A  mature  male  was  taken  in  the  same 
place  on  May  12,  1894.  In  June,  1902,  a  number  Avere  found  in 
Crawford  County  beneath  flat  stones  and  rubbish  on  the  tops  of  high 
hills  near  Wyandotte  Cave.  A  single  female  was  also  captured  while 
feeding  upon  a  species  of  fleshy  fungus  {Agaricns)  in  dense  woods  in 
Marshall  County,  Illinois,  about  eight  miles  west  of  Terre  Haute. 
Brunner  {loc.  cit.)  recorded  it  from  "Amerique  du  Nord,"  and  I  can 
find  no  other  note  of  its  occurrence  in  the  United  States. 


IV.     IsciiNOPTERA  Burmeister  (1838). 

J>ody  of  nuile  ratlu-r  narrow,  oblong;  that  of  female  broader,  or- 
bicular. AntcnniT!  nearly  or  fully  double  the  length  of  the  body. 
Pronotum  small,  orbicular  or" of  the  form  of  an  ellipse;  in  the  male 
often  much  narrowed  in  front.  Tegmina  membranaceous,  more  or 
less  translucent,  longer  than  the  abdomen  in  the  males,  abbreviated 
(in  our  species)  in  the  females.  AVings  hyaline;  "the  discoidal  (ulnar) 
vein,  instead  of  sending  longitudiiial  branches  exclusively  to  the. 
apical  margin,  sends  also  small  oblique  branches  to  the  anal  vein 
(vena  dividens)."  Cerci  long  and  relatively  stout,  12-jointed.  Supra- 
anal  plate  of  the  male  broad,  the  apex  either  truncate  or  rounded; 
that  of  female  narrower,  triangular  and  obtuse.  Sub-genital  plate  of 
male  bearing  two  rather  long  stylets  which  are  often  deflexed.  Last 
abdominal  plate  of  female  entire. 

Five  species  of  our  native  roaches  belong  to  this  genus.  They  may 
be  separated  as  follows: 

KEY  TO  INDIANA  SPECIES  OF  ISCHNOPTERA. 

rt.    Size  largo;  length  of  body  of  male,  19  or  more  mm.;  of  body,  includ- 
ing tegmina,  25  or  more  mm. 

h.    General  color  fuscous  or  chestnut  brown;  the  center  of  disli  of 
pronotum  dark,  the  sides  yellow. 

e.    I'ronotuni  elliptical,  nearly  as  wide  in  front  as  behind,  the 
sides    flaring,    but    little    deflexed;    tin?    center    of    disk 

rufous 5  peinisi/lranird.   j).   IT!) 

cc.    Pronotum  notably  narrower  in  front  than  behind,  tlie  sides 

strongly  deflexed;  the  center  of  disk  black 

6  inwqualis,  p.  182 
bl).    General  color  light  reddish  or  yellowish  brown;  the  sides  of  pro- 
notum   not   mai'kedly   different    in    color   from   the   center   of 
djsli. ,  , : , 7  major,  p.  183 
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aa.    Size  medium;  length  of  body  of  male,  less  than  15  mm.;  of  body,  in- 
cluding tegmina,  less  than  20  mm. 

d.  General  color  of  male,  light  reddish  or  yellowish 
brown;  of  female,  reddish  brown,  the  abdomen 
darker;  inner  edges  of  tegmina  of  female  meeting  or 

slightly  overlapping 8  uhlcriana,  p.  184 

dd.  General  color  of  male,  dark  reddish  brown  or  chest- 
nut; of  female,  piceous;  inner  edges  of  tegmina  of 
female  widely  separated 9  intricata,  p.  ISO 

5.     IscHNOPTERA  PENNSYLVANiCA  (De  Geer) .     The  Pennsylvania  Cockroach. 
Blatta  pennsylvanica  De  G.,    5  7,   III,    1773,    537,    Plate   44,    Fig.    4; 
Thom.,  202,  V.  1865,  440.     (Male). 

Platamodes  pennsylvanica  Scudd. ,  14  1,  VII,  1862,  417;  Glov.,  62,1872, 

Plate  I,  Figs.  1,  3;  Riley  122,  U,  1884,  172;  Comst.,  4  1,  1888, 

93. 
Ischnoptera  pennsylvanica  Brann. ,  37,  1865,  135;  Sauss.,   132,  VI,  1870, 

63,  Plate  H,  Fig.  35;  BL,  8,  1893,  158;  Id.,  16,  1899,  202,  Fig. 

43;    Bent.,   3,   VI,   1894,   259;    Lugg.,    84,  1898,   96,   Fig.   58; 

Scudd.,    18  8,  1900,  7. 
Blatta  borealis  Sanss. ,   128,  1862,  4,  (Female). 
Phyllodromia  borealis  Brunn.,  37,  1865,  101;  Scudd.,   188,  1900,  8;  Id., 

189,  IX,  1900,  100. 
Ectobiaflavocincta  Qcudd.,    14  1,  VII,  1862,  419;  Brunn.,  37,  1865,  57; 

Comst.,  4  1,1,  1888,  93;  BL,  8,  1893,  161.     (Female). 
Blatta  flavocincta  Fern.. ,  53,  1888,  51. 
Ectobia  lithopMla  Qcudd. ,   14  1,  VII.  1862,  418  (Immature). 

Male:     Size,  large.     Pronotum  elliptic,  the  front  border  slightly 
the  narrower,  its  margin  straight;  the  hind  border  rounded;  an  ob- 


Fig.  25.  Itchnoptera  pennsylvanica  (De  Geer) 
Male.  (After  Lugger). 


Fig.  26.    Ischnoptera  pennsylvanica   (De 
deer)  .= Bhyllodromia  borealis  Sauss. = 
Ectohia  Aavoeincta  Scudd. 
(Female.    Original.) 


lique  depression  on  each  side,  near  the  base.    Tegmina  membranace- 
ous, more  or  less  transparent^  long  and  rather  narrow,  extending 


ISO  REPORT  OF  STATE  GEOLOGIST. 

much  beyond  the  tip  of  abdomen.  Wings  as  long  as  tegmina.  Sub- 
genital  styles  deflexed. 

Female:  Size  medium,  the  abdomen  broader  than  thorax,  its  great- 
est breadth  contained  less  than  twice  in  its  total  length.  Pronotum 
much  wider  and  of  firmer  texture  than  in  the  male;  the  disk  a  little 
convex  and  with  no  impressions;  the  hind  margin  nearly  truncate; 
the  front  margin  narrower,  rounded;  the  lateral  margins  somewhat 
flaring,  their  posterior  third  slightly  upturned.  Tegmina  broad,  over- 
lapping, covering  from  a  half  to  three-fourths  of  abdomen,  their 
apices  rounded;  the  veins  prominent.  Inner  wings  narrow,  about 
half  the  length  of  tegmina. 

General  color,  chestnut  brown  to  fuscous,  the  females  the  darker. 
Antenniae  dusky;  face  reddish  brown  in  center,  the  margins  yellow. 
Disk  of  prouotum  chestnut  brown,  margined  on  sides,  and  sometimes 
nearly  in  front,  with  whitish  y-ellow.  Tegmina  of  male  smoky  brown, 
lighter  in  freshly  moulted  specimens;  those  of  female  dark  reddish 
brown;  the  outer  basal  two-thirds  (male)  or  one-half  (female)  rather 
broadly  margined  with  yellowish.  Upper  surface  of  female  abdomen 
very  dark  brown.    Legs  of  bgth  sexes  pale  yellowish  brown. 

Measurements:  Length  of  body,  male,  21  mm.,  female,  16  mm.; 
of  antennae,  male,  28  mm.,  female,  18  mm.;  of  pronotum,  male  and 
female,  5  mm.;  of  tegmina,  male,  22  mm.,  female,  6-10  mm.;  width  of 
pronotum,  male,  5.5  mm.,  female,  7  mm. 

While  I  have  never  taken  the  sexes  in  coitu,  there  is  no  doubt  in 
my  mind  but  that  the  female  of  pennsylvanica  is  the  roach  heretofore 
known  as  Blatta  or  {Phyllodromia)  horealis  Sauss.,  and  Ectohia  flavo- 
cinda  Scudd.  That  these  last  two  names  are  synonymous  has  been 
shown  by  Scudder.* 

As  far  back  as  May  27,  1894, 1  made  the  following  entry  in  my  field 
note  book:  "Platamodes  pennsylvanica  and  Eclobia  fiavocincta,  both 
mature  and  very  common  beneath  the  bark  of  red  oak  stumps  and 
dead  trees.  Are  the  latter  the  females  and  the  former  the  males  of 
the  same  species?  I  often  think  so,  but  as  yet  have  no  positive  proof." 
I  have  since  on  many  occasions  taken  the  two  forms- together,  but 
have  never  seen  a  female  of  pennsylvanica  nor  a  male  of  -fiavocincta, 
unless  the  latter  be  the  female  of  tlie  former.  I  can  find  no  mention 
or  description  of  the  female  of  pennsylvanica  in  any  work  at  my  com- 
mand. All  illustrations  of  the  species  wliich  liave  been  published  are 
of  the  male. 

On  the  other  hand,  all  mention  and  descriptions  of  P.  horealis 
wliich  note  the  sexes,  with  a  single  excoption.  relate  to  the  female. 


^-Psycho,  IX,  1900, 100. 
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The  exception  noted  is  that  of  Saussure  who,  in  his  original  descrip- 
tion of  lorealis,  mentions  the  male,  stating  that  the  elytra  are  short, 
the  supra-anal  plate  triangular,  acuminate  and  sub-earinate.  This 
is  true  of  all  the  specimens  of  horealis  in  my  collection.  Several  of 
them  have  ootheca  partly  protruding  from  the  abdomen  and  the  gen- 
ital organs  of  all  are  similar.  Prof.  Morse  has  compared  specimens 
of  what  I  have  called  fiavocinda  with  Scudder's  types,  and  pronounces 
them  the  same. 

I.  pennsylvanica  is  the  most  common  of  our  native  roaches,  having 
been  taken  in  the  State  wherever  collections  have  been  made,  beneath 
the  loose  bark  of  logs  and  old  stumps.  It  is  usually  seen  in  the  wing- 
less stages,  the  mature  individuals  being  common  only  from  May  5th 
to  October.  The  half  grown  young,  described  by  Scudder  as  Eddbia 
litliophila,  are  of  a  shining,  dark  brown  color,  the  dorsal  surface  of 
thoracic  segments  often  lighter.  As  the  long-winged  males  are  at- 
tracted by  light,  country  houses  are  often  badly  infested  with  them; 
and  where  food  is  scarce,  the  wall  paper  is  sometimes  much  injured 
for  the  sake  of  the  paste  beneath.  What  the  hordes  of  young  which 
dwell  under  the  bark  of  logs  live  upon  is  a  question  as  yet  unsettled, 
but  the  larva3  of  other  insects  undoubtedly  form  a  portion  of  their 
food,  as  in  two  instances  I  have  found  them  feeding  upon  the  dead 
grubs  of  a  Tenehrio  beetle;  while  living  as  well  as  decaying  vegetable 
matter  probably  forms  tbe  other  portion.  The  mating  of  the  imagoes 
probably  occurs  in  late  spring  and  early  summer,  the  newly  hatched 
young  being  most  abundant  from  mid-August  until  December.  Fe- 
males with  ootheca  protruding  have  been  taken  as  early  as  May  19th 
and  as  late  as  September  3d.  The  young  in  various  stages  of  growth 
survive  the  winter  in  the  places  mentioned,  they  being  the  most  com- 
mon insects  noted  in  the  woods  at  that  season.  Cold  has  seemingly 
but  little  effect  upon  them,  as  they  scramble  away  almost  as  hurriedly 
when  their  protective  shelter  of  bark  is  removed  on  a  day  in  mid- 
January  with  the  mercury  at  zero,  as  they  do  in  June  when  it  regis- 
ters 100°  in  the  shade. 

The  empty  ootheca  of  this  species  are  very  common  objects  beneath 
the  loose  bark  of  logs  and  especially  beneath  the  long  flakes  of  the 
shellbark  hickory.  They  are  chestnut  brown  in  color,  from  5  to  9 
mm.  in  length  by  4  mm.  in  breadth,  and  are  much  less  flattened  than 
those  of  Blattella  germanica  described  below.  The  dorsal  or  entire 
edge  is  slightly  curved,  or  bent  inward,  after  the  fashion  of  a  small 
bean,  while  the  other  edge  is  minutely  serrate.  Tlie  young,  after 
hatching,  evidently  escape  in  the  same  manner  as  do  those  of  the 
Oriental  cockroach,  as  no  break  is  visible  in  the  empty  capsule.    The 
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general  range  of  pennsylvanica  is  given  by  Scudder  as  "Northern 
United  States  and  Canada  east  of  the  Rocky  Mountains." 

6.      ISCHNOPETRA  IN^QUALIS  SauSS. — ZellU^ 

Ischnoptera  inieqitalis  Sauss. — Zehnt.,    13  5,  1S9.H,  3fi,  Plate  6,  Figs.  14- 
17;  Scudd.,   188,  1900,  7. 

Male:  "Fuscous  or  fusco-ferruginous,  with  brownish  antennae. 
Head  with  face  testaceous;  in  middle  and  on  vertex,  black.  Pronotum 
elliptical,  with  distinct  impressions,  the  disk  slightly  convexed, 
smooth,  wholly  black  or  fuscous  or  castaneous,  with  lateral  margins 
testaceous,  translucent.  Tegmina  fuscous  or  slightly  rufous  in  color, 
basal  area  with  anterior  margin  hyaline.  Wings  subvitreous,  with 
anterior  and  apical  margins  rather  broadly  infuscated.  Vena  ulnaris 
with  six  or  seven  branches;  besides  this,  with  incomplete  branch  and 
other  rudimentary  ones,  not  reaching  the  vena  dividens. 

Female:  "Pronotum  horny,  parabolic,  with  anterior  and  lateral 
margins  semi-elliptical,  and  the  posterior  margin  transverse,  broad, 
subangular,  with  lateral  angles  slightly  rounded.  Disk  a  little  con- 
vex, with  no  impressions;  fuscous-black  in  color,  with  yellow  lateral 
margins.  Tegmina  abbreviate,  covering  first  segment  of  the  abdo- 
men, blackish-fuscous  in  color  with  distinct  veins,  apex  widely 
rounded  and  costal  area  yellowish  in  color.  Wings  rudimentary, 
yellowish,  not  covering  medial  segment,  with  apex  fuscous  or 
spotted." 

Measurements:  Length  of  body,  male,  21  mm.,  female,  16  mm.; 
of  pronotum,  male,  5.2  mm.,  female,  5  mm.;  of  tegmina,  male,  23 
mm.,  female,  8  mm.;  width  of  pronotum,  male,  G.3  mm.,  female,  G.5 
mm.;  of  tegmina,  male,  6.8  mm.,  female,  5.2  mm. 

Specimens  from  Crawford  County,  Indiana,  were  identified  for  me 
as  this  species  by  Prof.  L.  Bruncr.  I  have  since  secured  a  copy  of  the 
description  of  Sauss.-Zehnt. — the  only  one  extant — quoted  above, 
with  which  the  Indiana  examples  fairly  agree.  The  species  is  very 
close  to  /.  pennsylvanica,  and  may  prove  only  a  variety.  The  meas- 
urements are  very  nearly  the  same.  The  general  color  of  the  pro- 
notum and  tegmina  is  darker,  approaching  a  fuscous.  The  pronotum 
is  proportionally  narrower  in  front,  with  the  sides  more  distinctly 
deflexed  and  the  sub-basal  impressions  more  distinct.  The  females 
of  tlie  two  are  even  more  difficult  to  distinguish  than  the  males. 

The  Crawford  County  specimens  were  taken  in  late  June  beneath 
flat  rocks  and  chunks  on  high  hills  near  Wyandotte  Cave.  Sauss.- 
Zehnt.,  like  many  other  foreign  systematists,  give  a  very  general 
range  to  the  species  they  describe,  recording  this  one  from  "North 
America,  Texas,  North  Mexico." 
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7.|    IscHNOPTERA  MAJOR  (Sauss.-Zehiit. ) 
i  -^      Temnoptenj.r  major  Sauss.-Zelmt..   1  35,  1893,  54;  Scudd.,  1  88,  1900,  8. 

Male:  Size,  large.  Pronotum  broadly  elliptic,  larger  than  in  either 
ol  the  two  preceding  species,  membranaceous,  the  sides  flaring,  trans- 
lucent; two  deep  oblique  impressions  on  either  side  near  the  base. 
Tegmina  membranaceous,  hyaline,  longer  than  abdomen.  Wings  as 
long  as  tegmina. 

Female:  Body,  stout,  broad.  Pronotum,  short  and  wide,  horn- 
like, with  no  impressions;  the  hind  margin  nearly  straight,  the  front 
inargin  rounded.  Tegmina,  abbreviated;  covering  only  the  basal  seg- 
ment of  abdomen;  rather  broad,  their  inner  edges  overlapping,  their 
apices  broadly  rounded.  "Sulcus  analis  deep,  scarcely  curved  ante- 
rior to  the  apex,  reaching  to  three-fourths  of  the  sutural  margin." 
Wings  very  small,  narrow,  pointed.  Supra-anal  plate  large,  tri- 
angular, keeled,  with  apex  bluntly  rounded. 

Color:  Male,  a  nearly  uniform,  light  reddish  brown.  Two  basal 
joints  of  antennae  yellow,  the  remaining  portion,  as  also  the  cerci, 
dark  brown.  Lateral  margins  of  pronotum  and  of  basal  half  of  teg- 
mina translucent  whitish.  Abdomen  and  legs  pale  yellowish  brown. 
Female:  Pronotum  reddish  brown,  the  lateral  margins  indistinctly 
yellowish  or  paler  than  the  disk.  Tegmina  darker  brown,  their  outer 
margins  dull  yellowish.  Abdomen  and  cerci  piceous.  Antennte  as  in 
male;  the  legs  darker. 

Measurements:  Length  of  body,  male,  21  mm.,  female,  17.5  mm.; 
of  pronotum,  male,  5.5  mm.,  female,  5.3  mm.;  of  tegmina,  male,  21 
mm.,  female,  6.5  mm.;  width  of  pronotum,  male,  6.3  mm.,  female,  7 
mm.;  of  tegmina,  male,  6.2  mm.,  female,  5  mm. 

This  roach  has  been  taken  in  Indiana  only  in  the  vicinity  of  Wyan- 
dotte, Crawford  County.  Immature  females  were  first  found  May  9, 
1899,  and  mature  individuals  of  the  same  sex  on  July  7th  of  that 
year.  In  1902  more  persistent  searching  proved  the  females  to  be 
common  during  the  last  week  of  June  and  the  first  one  of  July,  sev- 
eral being  taken  with  ootheca  protruding.  A  single  male,  the  only 
one  seen,  was  secured  on  July  3d.  There  is  little  doubt  but  that  it 
is  one  of  the  same  species  as  the  female,  as  it  was  found  with  two  of 
them,  and  differs  from  any  other  roach  taken  in  the  State.  It  is  of 
the  exact  color  of  I.  ulderiana  Sauss.,  described  below,  and  is  vesry 
likely  to  be  taken  for  an  unusually  large  form  of  that  insect.  It  may 
be  possible  that  it  is  a  light  form  of  I.  roulnniana  Sauss.,  of  which  the 
females  are  unknown,  as  it  agrees  very  well,  except  in  color,  with  the 
description  of  that  species.  If  so,  that  name  would  have  priority  over 
major,  of  which  the  males  have  not  hitherto  been  found.    There  is  no 
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doubt  of  its  being  a  true  Isclmoptera.  The  female  somewhat  resem- 
bles that  of  the  common  I.  pennsylvanica,  but  is  broader  bodied,  with 
the  front  half  not  tapering.  The  yellow  margin  of  pronotum  and 
tcgmina  is  much  less  distinct.  The  tegmina  do  not  vary  in  length, 
as  do  those  of  the  female  pennsylvanica. 

In  the  region  mentioned  /.  major  occurs  beneath  flat  rocks  on  the 
sides  and  crests  of  llic  higher  liills,  especially  in  limestone  glades 
where  the  red  cedar  alinunds.  It  has  herciofore  been  recorded  ojily 
from  Tennessee. 

8.      ISCHNOPTERA  UHLERIANA  SaUSSUro. 

Isdimiitera  uhJcrkma  Sauss.,  128,  III,  1802,  8;  Id.,  12  9,  1864,  82;  Id., 
132,  VI,  1870,  55;  Sauss.— Zehiit.,  135,  1893,  36,  Plate  3, 
Figs.  21-23;  Scudd.,  188,  1900,  7;  Id.,  189,  IX,  1900,  100. 
(Male.) 

Plahmndes  unkoJor  Scudd.,   14  1,  VII,  1862,  417;  Fern.,  5  3,  1888,  53. 

IsrlniopWm  nnirolor  Brunii.,  3  7.  1865,  134;  Sauss.,  133,  VI,  1870,  56; 
BL,  8,  1893,  160;  Bout.,  3,  VI,  1894,  259;  Lugg.,  84,  1898,  97, 
Fig.  59;  Scudd.,   188,  1900,  8.     (Male). 

T('»in<>idcn/x  rlrginka  Bruun.,  37,  1865,  86;  Beut.,  3,  VI,  1894,  261; 
Scudd.,   188,1900,8.     (Female). 

]\rale:  Size,  small,  body  narrow.  Antennae  slender,  tapering, 
slightly  longer  than  the  body.  Pronotum,  small,  elliptical;  the  hind 
margin  rounded,  the  sides  somewhat  deflexed, 
translucent;  (he  impressions  near  base  of  disk, 
distinct,  oblique.  Tegmina  fully  developed, 
longer  than  the  abdomen,  rather  wide.  Wings 
as  long  as  tegniiiui;  the  ulnar  vein  with  five  or 
six  apical  branches  and  several  shorter  ones. 
Supra-anal  plate  triangular. 

Female:      ])ody    broader    than    that    of    nuile. 
Fig.  27.    Txchnoptera      Pro]U)tiim  scmi-orbicular,  sub-corneous,  the  hind 

uhleriana Sauss.  Male.  .  ,  i       •    t   i      n         t    i  ^ 

(Aitor  Lugger.)  margin  luuirly  straight,  the  disk  sub-convex,  the 

impressions  less  distinct.  Tegmina  abl)reviated, 
covering  less  than  half  the  abdomen,  their  inner  edges  slightly  over- 
lapping, their  apices  rounded;  usually  slightly  emarginate  near  the 
inner  or  sutural  angle.  Wings  short  and  narrow,  covering  only  first 
abdominal  segment.     Supra-anal  plate  triangular. 

Color:  Male,  usually  a  uniform  light  reddish  brown.  Head  and 
posterior  margin  of  pronotum  sometimes  a  little  darker.  Eyes,  black. 
Wings,  sub-vitreous,  with  reddish  brown  veins.  Female,  darker,  the 
head,  pronotum  and  usually  the  tegmina  dark  reddish  brown,  the 
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tegmina  sometimes  chestnut  brown.    Top  of  abdomen  fuscous  brown 
to  piceous.    Legs  pale  reddish  brown. 

Measurements:  Leng-th  of  body,  male,  12  mm.,  female,  11  mm.; 
of  pronotum,  male,  3  mm.,  female,  3.3  mm.;  of  tegmina,  male,  IG 
mm.,  female,  3.7  mm.;  width  of  pronotum,  male,  4  mm.,  female, 
3.7  mm. 

This  light  colored  roach  probably  occurs  throughout  the  State, 
having  been  taken  in  numbers  in  Crawford,  Vigo,  Putnam,  Marion, 
Kosciusko  and  Lake  counties.  The  males  are  often  seen  about  elec- 
tric lights  in  the  cities;  but  when  first  reaching  maturity  about  May 
10,  they  are  gregarious  beneath  the  bark  of  logs  and  under  chunks 
and  rubbish  in  open  woods.  The  females  appear  fewer  in  numbers, 
but  are  probably  overlooked,  their  tegmina  being  so  short  that  they 
resemble  the  nymphs  of  their  own  or  other  species. 

The  first  record  of  the  female  in  the  State  was  made  June  2,  1894, 
as  follows:  "In  a  flat  woods,  seven  miles  east  of  Terre  Haute,  I 
found  a  new  species  of  cockroach  quite  common  beneath  the  bark  of 
oak  stumps.  The  wings  short,  covering  less  than  one-half  abdomen. 
It  may  be  the  female  of  I.  unicolor  Scudd.,  as  several  of  the  long- 
winged  forms  of  the  latter  were  beneath  the  same  shelter."  Since 
then,  I  have  usually  found  this  short  winged  form  in  company  with 
the  males  of  /.  unicolor;  and  have  taken  them  with  ootheca  pro- 
truding in  the  first  week  of  July.  Some  of  the  first  ones  taken  were 
sent  to  Scudder,  who  pronounced  them  T.  virginicu  Brunner,  and 
they  agree  in  all  respects  with  the  original  description  of  that  spe- 
cies, which  v»^as  made  from  a  single  female,  and  of  which  the  male  is 
unknown.  Since  no  female  of  I.  unicolor  has  been  described  except 
by  Sauss.-Zehnt.  under  the  name  of  I.  uhUriana,  I  believe  the  T. 
virginica  to  be  the  female  of  /.  unicolor.  Scudder,  in  Psyche  (IX, 
100),  states  that  he  has  compared  the  types  of  uMeriana  and  unicolor 
and  that  they  are  identic'al.  He  had  previously  seen  Indiana  speci- 
mens of  unicolor  and  pronounced  them  that  species.  Prof.  L.  Bruner 
has  recently  sent  me  specimens  of  both  sexes  of  uMeriana  from  Ne- 
braska under  the  name  of  /.  horealis  Brunn.  It  is  very  probable  that 
that  species  is  also  a  synonym  of  ulileriana,  though  only  a  comparison 
of  the  different  types  will  decide.  Brunner  states  that  I.  unicolor  may 
be  distinguished  from  /.  horealis  by  the  much  lighter  color  and  the 
disposition  of  the  nerves  of  the  wings;  but  the  color  varies  much  with 
age;  while  Saussure  has  shown  that  in  certain  species  of  Ischnoptera, 
the  venulation  of  the  wings  is  also  very  variable.* 

'•'Miss.  Scientif.  Mex.,  p.  64. 
42-Geol. 
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9.      ISCHNOPTEUA   INTKICATA  sp.   IIOV. 

Female:  Size,  small;  body,  short  and  l)road.  Antennae  slender, 
about  as  long  as  body;  the  Joints  with  numerous  short  hairs.  Pro- 
notum  sub-orbicular,  smooth,  shining;  the  disk  convex,  its  sides  slop- 
ing; the  hind  margin  straight  or  nearly  so.  Tegmina  abbreviate, 
reaching  only  to  second  abdominal  segment,  their  inner  edges  sepa- 
rated-by  a  space  equal  to  half  their  breadth;  and  gradually  tapering 
obliquely  on  apical  third  to  the  sub-acute  ape.x.  Wings  minute,  nar- 
row, reaching  only  to  first  abdominal  segment.  Abdomen  notably 
l)roader  tlian  thorax;  its  width  equaling  two- 
thirds  the  total  length.  Supra-anal  plate  short, 
triangular,  obscurely  keeled;  the  preceding  seg- 
ment, smaller  and  more  distinctly  keeled.  Sub- 
genital  plate  broadly  convex,  entire. 

Color:    A  nearly  uniform  shining  piceous;  the 
outer    margins    of    tegmina    sometimes    chestnut 
Fig.  28.   Ischnoptera      browu.     Lcgs   dark   reddish  brown;  wings  light 

intricnta  sp.  nov.    Fe-        lirown 
male.    One  and   one- 
third   times   natural  jMalc:     Sizc  Small,  body  narrow.     Pronotuiu  el- 

^*^^'  (Original.)  Hptical,  sub-corncous,  the  lateral  margins  strongly 

defloxed;  the  hind  margin  but  little  convex;  the 

disk  with  an  irregular  distinct  depression  on  either  side.     Tegmina 

much  longer  than  the  abdomen,  rather  wide,  the  veins  distinct. 

Color,  dark  reddish  brown  to  piceous,  the  tegmina  and  legs  lighter. 
Antennae  light  wood  brown,  the  joints  very  hairy.  Head  and  under 
side  of  thorax  piceous.  Pronotum  reddish  brown,  the  posterior  mar- 
gin darker.  Tegmina  and  legs  dull  yellowish  or  golden  brown.  Un- 
der side  of  abdomen  reddish  brown. 

Measurements:  Length  of  body,  male,  14.5  mm.,  female,  12  mm.; 
of  pronotum,  male,  3.5  mm.,  female,  4  mm.;  of  tegmina,  male,  15.5 
mm.,  female,  4  mm.;  width  of  pronotum,  male,  5  mm.,  female,  6  mm.; 
width  of  tegmina,  male,  5  mm.,  female,  3.5  mm. 

The  single  male  which  I  refer  to  this  species  was  taken  l)eneath 
a  flat  rock  on  the  slope  of  a  high  hill  near  "Wyandotte,  Crawford 
County,  May  9,  1899.  The  females  were  found  to  be  quite  common 
in  the  same  locality  in  the  last  week  in  June,  1902.  Several  females 
were  also  secured  beneath  chunks  in  oak  woods  near  Lake  James- 
Steuben  County,  on  August  7th,  two  of  which  had  ootheca  protrud- 
ing. I  am  by  no  means  certain  that  the  male  belongs  with  the  fe- 
males; if  not,  the  nnmo  applied  will  be  referred  to  the  latter  sex. 
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V.     Blattella  Caudell  (1903). 

The  members  of  this  genus  have  the  body  elongate;  the  head 
almost  completely  hidden  by  the  pronotum,  which  is  small  and  sub- 
orbicular;  the  eyes  large  and  renif  orm,  the  ocelli  more  or  less  distinct. 
Antennae  setaceous,  sparsely  clothed  with  long  hairs,  unicolorous  and 
much  longer  than  the  body.  Tegmina  and  wings  reaching  to  or  be- 
yond the  tip  of  abdomen,  membranaceous  or  slightly  coriaceous. 
Inner  wings  with  the  ulnar  vein  undivided  and  without  incomplete 
branches  to  the  vena  dividens.  Supra-anal  plate  of  male  elongated, 
either  triangular  or  broadly  rounded,  sometimes  almost  orbicular; 
sub-anal  plate  of  the  same  sex  with  the  styles  rudimentary  or  want- 
ing. Last  abdominal  sternite  of  the  female,  large,  triangular,  obtuse 
but  not  notched. 

This  genus  is  represented  in  Indiana  by  but  one  introduced  species 
which  is  cosmopolitan  in  its  range. 

10.     Blattella   germanica    (Linnaeus).     The   German   Cockroach.     The 
Croton  Bug.     The  Water  Bug. 
Blatta   germanica  L.,    8  1 ,  II,   1767,  688;    Sauss.,    132,  VI,    1870,    28 

Comst.,  4  1,  1888,  93,  Fig.  87;    Fern.,    53,   1888,   50,  Fig.  20 

Kell.,    78,  1892,   108,  Fig.  59;    Lugg.,    84,   1898,  90,  Fig.  53 

Scudd.,   188,  1900,  8. 
Ectobia  germanica  Scudd.,    14  1,  VII,  1862,  418;  Pack.,   1  04,  1869,  576, 

Fig.  569;  Glov.,   62,  1872,  Plate  1,  Fig.  4;  Id.,  63,  1874,  132, 

Fig.  3;  Riley,    122,  H,  1884,  171,  Fig.  247;  Id.,    125,  I,  1888, 

68,  191. 
Phyllodromia  germanica  Bruun.,   3  7,  1865,  90;  Pack.,    104,  1883,  676, 

Fig.  569;  Riley,    126,  II,  1890,  266,  Fig.  57;  Bl.,  8,  1893,  162; 

Id.,   16,  1899,  204,  Fig.  44;  Beut.,  3,  VI,  1894,  258. 
Ectobia  (Phyllodromia)  germanica  Marl.,  8  5,  1896,  92,  Fig.  42;  Id.,  86, 

1902,  10,  Fig.  5. 
Blattella  germanica  Gaud.,  40b,  V,  1903,  234. 
Ischnoptera  bivittata  Thorn.,  2  1  0, 1,  1876,  250,  Plate  XXXVI,  Figs.  1,  2. 

This  is  one  of  the  smallest  and,  at  the  same  time,  one  of  the  most 
common  of  the  Blattid^se  known  to  occur  in  the  State.  The  general 
color  is  yellowish  brown,  the  females  often  darker;  all  the  limbs  much 
lighter  than  the  body;  the  pronotum  with  two  dark  brown,  longi- 
tudinal bands  separated  by  a  yellowish  stripe.  The  tegmina  and 
wings  of  the  male  extend  to  the  end  of  abdomen,  those  of  the  female 
are  a  little  longer.  Antennae  dark  brown,  exceeding  slightly  the  tips 
of  the  closed  tegmina.  The  body  of  the  male  is  longer  and  narrower 
than  that  of  the  female. 

Measurements:  Male — Length  of  body,  13  mm.;  of  tegmina,  10 
mm.;  width  of  body,  4  mm.;  Female — Length  of  body,  10  mm.;  of 
tegmina,  11  mm.;  of  antennae,  13  mm. 
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The  "Croton  bug,"  so  called  because  it  made  its  appearance  in 
New  York  City  in  numbers  about  the  time  the  Croton  Aqueduct  was 
completed,  is  a  native  of  Central  Europe,  but  like  the  Oriental  roach, 
has  become  cosmopolitan.  It  seldom  if  ever  occurs  in  numbers  in  the 
country,  but  is  one  of  the  worst  insect  pests  with  which  the  inhab- 
itants of  the  larger  cities  of  the  United  States  have  to  deal,  and  is 
found  in  every  town  of  any  size  in  Indiana.  It  is  the  most  fecund  of 
all  the  roaches  and  the  seasons  of  mating  and  hatching  of  the  young 
are,  perhaps,  more  irregular  than  in  any  other  species.  Adult  forms 
are  evidently  to  be  found  at  all  seasons  of  the  year,  as  I  have  taken 
them  in  December,  April  and  October.  It  is  not  so  much  a  lover  of 
filthy  surroundings  as  is  the  Oriental  roach,  and  hence  frequents  more 


Fig.  29.  Bldltella  germanica  L.;  a,  first  stage;  b,  second  stage;  n,  third  stage;  d,  fourtli 
stage;  e,  adult;  /.adult  female  with  egg  case:  g,  egg  case,  enlarged;  h,  adult,  with  wings 
spread.  All  natural  size  except  jr.— From  "Household  Insects,"  published  by  U.  S.  Div.of 
Entomology. 

often  than  that  species  the  dwellings  of  the  better  class  of  people. 
It  delights  in  warm,  moist  places,  and  is  especially  abundant  and  de- 
structive in  buildings  which  are  heated  by  steam. 

As  an  evidence  of  its  abundance  under  favorable  conditions,  I  will 
mention  that  a  single  person  captured  for  me  over  thirty  adult  speci- 
mens and  fully  half  that  number  of  young,  in  less  than  ten  minutes 
in  the  kitchen  of  the  leading  hotel  of  the  city  of  Tcrre  Haute.  Where 
it  once  obtains  a  foothold  and  the  surroundings  of  temperature  and 
food  supply  are  favorable,  it  is  almost  impossible  to  eradicate,  as  its 
small  flattened  form  enables  it  to  hide  and  breed  in  cracks  and  crev- 
ices which  none  of  the  other  roaches  can  enter. 

Like  ]nany  other  omnivorous  animals,  Croton  bugs  find  in  whcatcn 
flour  a  food  substance  which  is  rich  in  nutrition  and  easily  digested, 
and  so  they  prefer  wheat  breads  and  starchy  materials  to  all  other 
foods.  On  account  of  this  liking  they  often  do  much  harm  to  cloth 
bound  books  Ijy  gnawing  their  covers  in  search  of  the  paste  beneath. 
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They  also  seem  to  have  a  peculiar  liking  for  paints  of  various  kinds, 
and  in  the  office  of  the  U.  S.  Coast  and  Geodetic  Survey,  at  Washing- 
ton, have  done  much  damage  by  eating  ofE  the  blue  and  red  paints 
from  the  drawings  of  important  maps.  Glover,  loc.  cit.,  states  that  in 
his  office  "They  made  a  raid  on  a  box  of  water  colors  where  they  de- 
voured the  cakes  of  paint,  vermilion,  cobalt  and  umber  alike;  and 
the  only  vestiges  left  were  the  excrements  in  the  form  of  small  pellets 
of  various  colors  in  the  bottom  of  the  box." 

The  ootheca  of  the  Croton  bug  is  very  light  brown,  a  little  over 
twice  as  long  as  broad,  7.5x3.5  mm.,  with  the  sides  somewhat  flat- 
tened and  the  edges  parallel.  Within  it  the  eggs,  thirty-six  in  num- 
ber, are  arranged  in  the  usual  two  rows.  It  is  carried  about  by  the 
mother  roach  for  several  days  with  from  half  to  three-fourths  of  its 
length  protruding  from  the  abdomen,  and  when  dropped  in  a  favor- 
able place  the  young,  evidently  very  soon,  emerge  from  it;  for  in  a 
bottle  in  which  a  female  with  protruding  ootheca  was  placed  at 
eleven  o'clock  p.  m.  the  young  were  found  to  have  emerged  on  the 
following  morning  at  eight.  They  were  then  wholly  white,  except 
the  lateral  edges  of  the  abdomen,  where  a  blackish  tinge  was  evident. 
By  five  o'clock  in  the  afternoon  of  the  same  day,  having  meanwhile 
eaten  their  fill  of  moistened  wheaten  bread,  they  had  become  too 
large  for  their  skins,  and  had  moulted  for  the  first  time.  They  then 
measured  3  mm.  in  length,  and  the  head,  pronotum,  abdomen,  and 
apical  half  of  antenna?,  were  black,  while  the  other  two  thoracic  rings 
and  the  basal  half  of  antennas  were  a  grayish  white.  The  half  grown 
young  are  very  dark  brown,  with  the  first  four  or  five  segments  bor- 
dered with  yellow,  and  with  traces  of  a  lighter  median  stripe. 

In  giving  a  remedy  for  this  and  other  roaches  I  can  not  do  better 
than  to  quote  from  Mr.  Marlatt's  excellent  bulletin  as  follows: 

"Like  the  crows  among  birds,  the  roaches  among  insects  are  ap- 
parently unusually  well  endowed  with  the  ability  to  guard  themselves 
against  enemies,  displaying  great  intelligence  in  keeping  out  of 
the  way  of  the  irate  housekeeper  and  in  avoiding  food  or  other  sub- 
stances which  have  been  doctored  with  poison  for  their  benefit. 
Their  keenness  in  this  direction  is  unquestionably  the  inheritance  of 
many  centuries  during  which  the  hand  of  man  has  ever  been  raised 
against  them. 

"Fumigation. — A  thorouglily  efi^eetive  and  simple  means  of  ridding 
one's  premises  of  roaches  has  been  found,  however,  and  is  in  fumigat- 
ing with  hydrocyanic-acid  gas.  The  experience  of  the  last  year  or 
two  has  demonstrated  that  this  gas,  formerly  employed  for  disinfect- 
ing nursery  stock  and  orchard  trees  (notably  citrus)  from  scale  and 
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other  insects,  is  equally  effective  against  household  insects,  and  is 
particularly  applicable  and  satisfactory  against  all  species  of  house 
roaches.  The  gas  is  extremely  poisonous  to  human  beings,  but  by 
observing  the  proper  precautions,  may  be  employed  with  complete 
safety.  A  special  circular  (No.  4fi,  Second  Series,  U.  S.  Div.  Ent.) 
has  been  prepared  by  Dr.  L.  0.  Howard,  giving  the  steps  of  the  pro- 
cess in  detail. 

"In  addition  to  the  hydrocyanic-acid  gas  treatment  noted  above, 
two  or  three  other  forms  of  fumigation  may  be  employed  against 
house  roaches.  ^V^le^ever  roaches  infest  small  rooms  or  apartments 
which  may  be  sealed  up  nearly  air-tight,  and  also  on  shipboard,  the 
roach  nuisance  can  be  greatly  abated  by  the  proper  use  of  poisonous 
gases,  notably  bisulphide  of  carbon.  This  substance  distributed  about 
a  pantry  or  room  in  open  vessels,  will  evaporate,  and,  if  used  at  the 
rate  of  one  pound  to  every- 1,000  cubic  feet  of  room  space,  will  de- 
stroy roaches.  Unless  the  room  can  be  very  tightly  sealed  up,  how- 
ever, the  vapor  dissipates  so  rapidly  that  its  effect  will  be  lost  before 
the  roaches  are  killed.  The  hatches  of  ships,  especially  of  smaller 
coasting  vessels,  may  be  battened  down,  a  very  liberal  application  of 
bisulphide  of  carbon  having  been  previously  made  throughout  the  in- 
terior. If  left  for  twenty-four  hours  the  roaches  and  all  other  vermin 
will  unquestionably  have  been  destroyed.  In  the  use  of  this  substance 
it  must  be  always  borne  in  mind  that  it  is  violently  explosive  in  the 
presence  of  fire,  and  every  possible  precaution  should  be  taken  that 
no  fire  is  in  or  about  the  premises  during  the  treatment.  It  is  also 
deadly  to  higher  animals,  and  compartments  should  be  thoroughly 
aired  after  fumigation. 

"Poisons  and  EepclJcnis. — As  just  noted,  roaches  often  seem  to 
display  a  knowledge  of  the  presence  of  poisons  in  food,  and,  notwith- 
standing their  practically  omnivorous  habits,  a  very  little  arsenic  in 
baits  seems  to  be  readily  detected  by  them.  In  attempting  to  eradi- 
cate roadies  from  tlie  Departinont  storerooms,  wlierc  cloth-bound 
books  are  kept,  various  paste  mixtures  containing  arsenic  were  tried, 
but  the  roaches  invariably  refused  to  feed  on  them  in  the  least.  Tliis 
applies  particularly  to  the  German  roach,  or  Croton  bug,  and  may  not 
hold  so  strongly  with  the  less  wary  and  perhaps  less  intelligent  larger 
roaches. 

"A  common  remedy  suggested  for  roaches  consists  in  the  liberal 
use  of  pyrethrum  powder  or  buhach,  and  when  this  is  persisted  in 
considerable  relief  will  be  gained.  It  is  not  a  perfect  remedy,  how- 
ever, and  is  at  best  but  a  temporary  expedient,  while  it  has  the  addi- 
tional disadvantage  of  soiling  the  shelves  or  other  objects  over  which 
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it  is  dusted.  When  used  it  should  be  fresh  and  liberally  applied. 
Eoaches  are  often  paralyzed  by  it  when  not  killed  outright,  and  the 
morning  after  an  application  the  infested  premises  should  be  gone 
over  and  all  the  dead  or  partially  paralyzed  roaches  swept  up  and 
burned.  Flour  of  sulphur  dusted  about  where  roaches  abound  has 
proven  very  effective  as  a  repellent. 

"There  are  many  proprietary  substances  which  claim  to  be  fairly 
effective  roach  poisons.  The  usefulness  of  most  of  these  is,  however, 
very  problematical,  and  disappointment  will  ordinarily  follow  their 
application.  The  only  one  of  these  that  has  given  very  satisfactory 
results  is  a  phosphorus  paste,  also  sold  in  the  form  of  pills.  It  con- 
sists of  sweetened  flour  paste  containing  1  to  2  per  cent,  of  phospho- 
rus, and  is  spread  on  bits  of  paper  or  cardboard  and  placed  in  the 
runways  of  the  roaches.  It  has  been  used  very  successfully  in  the 
Department  to  free  desks  from  Croton  bugs,  numbers  of  the  dead 
insects  being  found  in  the  drawers  every  day  during  the  time  the 
poison  was  kept  about.    It  is  also  a  repellent." 

For  no  other  insects  have  so  many  quack  remedies  been  urged  and 
are  so  many  newspaper  remedies  published.  Many  of  them  have 
their  good  points,  but  the  majority  are  worthless.  In  fact,  rather 
than  put  faith  in  half  of  those  which  have  been  published,  it  were 
better  to  rely  on  the  recipe  which  T.  A.  Janvier  gives  (in  his  charm- 
ing article  on  "Mexican  Superstitions  and  Folk-lore,"  published  in  a 
recent  number  of  Scribner's  Magazine)  as  current  among  the  Mexi- 
cans: 

"To  Get  Rid  of  Cochroaches. — Catch  three  and  put  them  in  a  bottle, 
and  so  carry  them  to  where  two  roads  cross.  Here  hold  the  bottle 
upside  down,  and  as  they  fall  out  repeat  aloud  three  credos.  Then 
all  the  cockroaches  in  the  house  from  which  these  three  came  will  go 
away." 

Sub-family  PERIPLANETIN.^D. 

The  two  Indiana  members  of  this  sub-family  are  our  largest 
roaches.  Both  are  introduced  species  which  have  become  thor- 
oughly naturalized,  and  one  of  them  is  better  kno^m  than  any  of  our 
indigenous  or  native  forms.  The  main  distinguishing  character  of 
the  sub-family  is  that  pertaining  to  the  last  ventral  segment  of  the 
female,  which  is  keeled  or  boat-shaped,  and  divided  into  two  valves. 
The  head  is  large,  flattened  or  slightly  concave  and  not  wholly  cov- 
ered by  the  pronotum.  The  antennae  are  setaceous,  more  or  less 
pubescent,  the  joints  obconic  and  very  short.  The  tegmina  and  wings 
are  variable  in  the  different  species,  being  fully  developed,  abbre- 
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viated,  or  wholly  wanting.  The  sub-anal  plate  of  the  male  is  fur- 
nished with  two  small  styles  on  its  apical  margin.  In  our  species  the 
first  joint  of  the  hind  tarsi  is  as  long  as,  or  longer,  than  the  other 
joints  combined. 

Two  genera  of  the  sub-family,  each  represented  by  a  single  species, 
occur  in  Indiana. 

KEY  TO   GENERA  OF  INDIANA  PERIPT^ANETINyE. 

rt.    Tegmina  of  neither  sex  reaching  tip  of  abdomen,  those  of  the  female 
much  shorter.     Distance  between  the  eyes  gi'eater  than  length  of 

last  joint  of  maxillary  palpus VI.  Blatta,  p.  192 

aa.  Tegmina  of  both  sexes  much  surpassing  the  abdomen.  Distance  be- 
tween -stlio  eyes  less  than  the  length  of  last  joint  of  maxillary 
palpus VII.  Peuiplaneta,  p.  105 

VI.     Blatta*  Linnffius  (1758). 

In  this  genus  the  eyes  are  farther  apart  than,  the  scrobes  or  pits 
in  which  the  autennro  arc  inserted.  The  tegmina  of  the  female  are 
very  short  in  both  sexes  and  their  outer  border  is  le&s  rounded  than 
in  Periplancta. 

11.  Blatta  ORIENT ALis  Linnaeus.  The  Oriental  Cockroach.  Tlie  "Black 
Beetle." 

Blatta  orimtallx  L.,  8  1,1,  1758,  184;  Harr.,  72,  18fi2,  145,  Fig.  66; 
Rathv.,   109,  1S62,  374,  Figs.  4,  5;    Caud.,  40b,  Y,  1903,  234. 

Periplancta  orientaliK  Burm.,  40,  II,  1838,  504;  Brann.,  37,  1865,  226; 
Riley,  122,  n,  1884,  172,  Figs.  246,  248;  Id.,  126,  n,  1890, 
267;  Comst.,  4  1,1,  1888,  93;  Fern.,  53,  1888,  52,  Fig.  21 ;  Hyatt 
and  Arms.,  7  7,  1890,  102,  Plate  IV,  Figs.  54,  55;  BL,  8,  1893, 
156;  Id.,  16,  1899,  199,  Fig.  41;  Marl.  85,  1896,  91,  Fig.  41; 
Id.,  86,  1902,  9,  Fig.  4;  Lugg.,  84,  1898,  92,  Figs.  51,  64. 

Kakcrlar  nrimtalis  Hcrv.,    196,  1839,  72. 

St)jlopi/ga  nrlntlall.'^  Sciidd.,  14  1,  VII,  1862,  416;  Id.,  18  8,1900,  9; 
Glov.,  62,  1872,  Plate  I,  Fig.s.  5,  6;  Plate  VU,  Fig.  12;  Id.,  63, 
1874,  132,  Fig.  4;  Bent.,  3,  VI,  1894,  260,  Plate  V,  Figs.  2,  3. 

General  color  dark  mahogany  brown,  the  limbs  lighter,  the  pro- 
notum  without  a  yellow  margin.  Female  with  rudimentary  tegmina 
which  do  not  exceed  5  mm.  in  length.  Male  with  the  tegmina  and 
wings  well  developed,  the  former  covering  three-fourths  of  the  ab- 
domen, the  latter  almost  as  long.  Supra-anal  plate  of  the  male 
truncate;  that  of  the  female  rounded  with  a  shallow  notch  at  the 
end. 


*Mr.  A.  N.  Caudell  has  ret-ently  shown  (Proc.  Ent.  Soc,  Wash.,  V,  1903,  234),  that 
orie»^a/t«  L.,  is  the  type  species  of  the  genus  Blatta;  hence,  the  generic  name  Blatta  is  here 
used  instead  oi  St\il<>i)yga  of  Scudder's  Catalogue. 
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Measurements:  Length  of  body,  male,  23.5  mm.,  female,  27.5 
mm.;  of  tegmina,  male,  14  mm.,  female,  4.5  mm.;  of  pronotum,  6 
mm.;  width  of  pronotum,  8  mm. 

In  Indiana  the  Oriental  roach  is  found  in  all  the  larger  towns  and 
cities,  and  is  one  of  the  most  noisome  and  disagreeable  insects  with 
which  certain  classes  of  their  inhabitants  have  to  contend.  It  sel- 
dom occurs  in  houses  in  thinly  settled  localities,  and  never,  as  far 
as  my  observation  goes,  beneath  the  bark  of  logs  and  stumps. 

As  its  name  indicates,  it  is  a  native  of  Asia,  but  has  been  carried 
from  one  country  to  another  by  shipping.  It  delights  in  filth  and 
darkness,  and  hence  in  the  holds  of  vessels,  the  cellars  and  basements 


Fig.  30  —  Bl((tla  orit'Hiolis;  a,  female;  ft,  male;  c,  side  view  of  female;  (/,  half  grown 
specimen.  All  natural  sizes.  From  "Household  Insects,"  published  by  V .  S.  Div.  of 
Entomology. 

of  tenement  lionscs,  and  in  all  damp,  dirty  places  it  swarms  by  thou- 
sands, undoubtedly  doing  much  good  as  a  scavenger,  l)ut  infinitely 
more  harm  on  account  of  its  omnivorous  and  insatiable  appetite. 
Like  most  other  menibei-s  of  the  family,  it  feeds  mainly  at  night, 
appearing  to  detest  and  avoid  the  light,  as  one  can  readily  prove  by 
taking  a  lighted  lamp  suddenly  into  its  haunts,  when  a  hurried 
scrambling  will  take  place  toward  its  daylight  retreats,  and  but  a  few 
moments  will  elapse  before  the  last  of  the  busy  marauders  will  have 
disappeared.    Of  this  and  other  species  Marlatt  has  written: 

"The  damage  they  do  is  not  only  in  the  products  actually  con- 
sumed, but  in  tbe  soiling  and  rendering  nauseous  of  everytbing  with 
which  they  come  in  contact.    They  leave,  wherever  they  occur  in  any 
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numbers,  a  fetid,  nauseous  odor,  well  known  as  the  'roachy'  odor, 
which  is  persistent,  and  can  not  be  removed  from  shelves  and  dishes 
without  washing  with  soap  and  boiling  water.  Food  supplies  so 
tainted  are  beyond  redemption.  This  odor  comes  partly  from  their 
excrement,  but  chiefly  from  a  dark  colored  fluid  exuded  from  the 
mouth  of  the  insect,  with  which  it  stains  its  runways,  and  also  in 
part,  doubtless,  from  the  scent  glands,  which  occur  on  the  bodies  of 
both  sexes  between  certain  segments  of  the  abdomen,  and  which  se- 
crete an  oily  liquid  possessing  a  very  characteristic  and  disagrL'eal)l(' 
odor.  It  frequently  happens  that  shelves  on  which  dishes  are  placed 
become  impregnated  with  this  roachy  odor,  and  this  is  imparted  to 
and  retained  by  dishes  to  such  an  extent  that  everything  served  in 
them,  particularly  liquids,  as  coffee  or  tea,  will  be  noticed  to  have  a 
peculiar,  disgusting,  foreign  taste  and  odor,  the  source  of  which  may 
be  a  puzzle  and  will  naturally  be  supposed  to  come  from  the  food 
rather  than  from  the  dish." 

The  Oriental  roach  is  probably  the  most  carnivorous  of  all  our 
Blattidse,  though,  like  most  others,  it  is  fond  of  starchy  food.  It  is 
known  to  feed  npon  meat,  cheese,  woolen  clothes,  and  even  old 
leather,  and  is  said  to  be  especially  fond  of  the  festive  "bed-bug," 
Acanthia  lectularia  L.,  which  soon  disappears  from  a  house  infested 
with  the  Oriental  roach.  This  roach  is,  however,  far  too  great  a  nui- 
sance in  itself  to  be  introduced  as  a  means  of  eradicating  even  the 
bed-bug. 

The  eggs  of  the  Oriental  roach  are  sixteen  in  number,  and  the 
large,  horny  capsule  or  ootheca  in  which  they  are  packed  is  carried 
about  by  the  mother  for  a  week  or  longer  when  she  drops  it  in  a  Avarm 
and  "sheltered  place.  Along  one  side  of  the  capsule,  which  resembles 
in  form  and  color  a  diminutive  seed  of  the  papaw,  Asimina  triloba 
Duval,  is  a  seam  where  the  two  edges  are  cemented  closely  together. 
Wlien  the  young  are  hatched  they  excrete  a  liquid  which  dissolves 
the  cement  and  enables  them  to  escape  without  assistance,  leaving 
their  infantile  receptacle  as  entire  as  it  was  before  they  quitted  it. 

This  species  is  notably  gregarious  in  habit,  the  individuals  living 
together  in  colonies  in  the  most  friendly  way,  the  small  ones  being 
allowed  by  the  larger  ones  to  sit  on  them,  run  over  them  and  nestle 
beneath  them  without  a  show  of  resentment.  The  young  pass 
through  a  variable  number,  sometimes  as  many  as  seven,  moults,  the 
skin  splitting  along  the  back  and  the  insect  emerging  white  and  soft, 
but  soon  hardening  and  assuming  its  normal  color. 

Besides  the  remedies  given  on  a  previous  page  for  roaches  in  gen- 
eral, a  simple  trap  has  been  tried  by  Mr.  Marlatt  which  was  fairly 
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successful  in  lessening  the  numbers  of  the  Oriental  roach.  This 
'^consists  of  any  'deep  vessel  or  jar,  against  which  a  number  of  sticks 
are  placed,  and  bent  over  so  that  they  project  into  the  interior  of  the 
vessel  for  a  few  inches.  The  vessel  is  partially  filled  with  stale  beer 
or  ale,  a  liquid  for  which  roaches  seem  to  have  a  special  fondness.  In 
the  morning  these  vessels  are  found  charged  with  great  quantities 
of  dead  and  dying  roaches  which  have  climbed  up  the  inclined  sticks 
and  slipped  off  into  the  vessel." 

Another  remedy  which  may  be  used  for  any  of  the  household 
species  is  a  mixture  of  plaster  of  Paris,  one  part,  and  flour,  three  or 
four  parts,  in  a  saucer,  and  placed  where  the  roaches  abound,  with 
another  flat  plate  nearby  containing  pure  water,  both  supplied  with 
several  bridges  to  give  easy  access,  and  one  or  two  thin  boards  float- 
ing on  the  water  touching  the  margin.  The  insects  readily  eat  the 
mixture,  become  thirsty  and  drink,  when  the  plaster  sets  and  clogs 
the  intestines.  The  insects  disappear  in  a  few  weeks,  the  bodies  no 
doubt  being  eaten  by  the  survivors. 

VII.     Pekiplaneta  Burmeister  (1838). 

The  members  of  this  genus  have  the  eyes  closer  together  than  the 
scrobes  or  pits  of  the  antennas.  The  tegmina  of  both  sexes  reach 
much  beyond  the  abdomen,  and  the  inner  wings  are  as  long  as  the 
tegmina. 

But  one  species  has  as  yet  been  taken  in  the  State,  though  another 
may  occur  here,  so.  that  the  following  key  is  given  for  their 
separation : 

KEY  TO  SPECIES  OF  PEKIPLANETA. 

a.    Tegmina   much  exceeding  the  abdomen;  their  outer  margin  of  the 

same  color  as  the  remainder  of  the  wing 12  amcricana,  p.  10.5 

Off.    Tegmina   but  little  exceeding  the  abdomen;  a  bright  yellow  stripe 
along  the  basal  half  of  their  outer  margin australasice. 

12.     Pekiplaneta  Americana  (Linnaeus).     The  American  Cockroach. 

Blatta  amcricana  L.,  8  1 ,  I,  1758,  434;  Rathv.,  109,  1862,  376  (in  part) ; 
Pack.,  2  16, 1883,  309,  Plates  XXV-XXXV. 

Periplaneta  ammcana  Burm.,  40,  II,  1838,  503;  Scudd.,  1  4  1 ,  VII, 
1862,  416;  Id.,  188,  1900,  9;  Brunn.,  37,  1865,  232;  Glov.,  62, 
1872,  Plate  I,  Fig.  2;  Riley,  122,  II,  1884,  172;  Id.,  125,  I, 
1888,  68,  190;  Id.,  12  6,  H,  1890,  266;  Fern.,  53,  1888,  51;  Bl., 
8,  1893,  157;  Id.,  16,  1899,  202,  Fig.  42;  Beut.,  3,VI,  1894,  259, 
Plate  V,  Fig.  4;  Marl.,  8  5,  1896,  90,  Figs.  38,  39;  Id.,  86, 
1902,  8,  Figs.  1,  2;  Lugg.,  84,  1898,  93,  Fig.  55. 

Kakerlac  americana  Ser\.,   196,  1839,  68. 
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General  color,  light  reddish  hrown.  Pronotum  broadly  margined 
on  the  sides  and  narrowly  in  front  with  yellow,  thus  enclosing  a  large, 
hi-lobed  brown  spot.  Tegmina  and  wings  reaching  much  beyond  the 
abdomen  in  both  sexes.  Supra-anal  plate  of  female  more  pointed 
and  median  notch  narrower  and  deeper  than  in  B.  oricnfolis. 

Measurements:  Length  of  body,  male,  27  mm.,  female,  30  mm.; 
of  pronotum,  8  mm.;  of  tegmina,  male  ajid  female,  37.5  mm.;  width 
of  pronotum,  10.5  mm. 


Fig.  31.    Periplnneta  amcricina;  a,  y'lcw  from   above;   b,  from   beneath:    both  enlarged 
one-third.    From  "Household  Insects,"  Published  by  V.  S.  Div.  Entomology. 


The  American  cockroach  is,  as  its  specific  name  indicates,  a  native 
of  tropical  and  sub-tropical  America;  but,  like  B.  oricntalis,  it  has 
spread  to  tlic  four  corners  of  the  earth.  It  is  by  far  the  largest  spe- 
cies found  in  the  State,  but  is  much  less  common  than  oricntalis,  as  I 
have  specimens  from  but  two  counties,  Putnam  and  Marion.  It 
doubtless  occurs,  however,  in  all  the  larger  towns  of  the  State.  It 
is  found  in  numbers  in  some  of  the  leading  hotels  of  Indianapolis, 
but  usually  confines  itself  to  the  basement  and  first  floor,  and  appears 
to  be  much  more  cleanly  in  its  choice  of  an  abiding  place  than  does 
the  closely  allied  Oriental  roach. 

Catesby,  as  far  back  as  1748,  wrote  of  this  species  in  Carolina  as 
follows: 
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"Tha  CocJcroacJi. — These  are  very  troublesome  and  destructive  ver- 
min, and  are  so  numerous  and  voracious  that  it  is  impossible  to  keep 
victuals  of  any  kind  from  being  devoured  by  them  without  close  cov- 
ering. They  are  flat,  and  so  thin  that  few  chests  or  boxes  can  exclude 
them.  They  eat  not  only  leather,  parchment  and  woolen,  but  linen 
and  paper.  They  disappear  in  winter  and  appear  most  numerous  in 
the  hottest  days  in  summer.  It  is  at  night  they  commit  their  depreda- 
tions, and  bite  people  in  their  beds,  especially  children's  fingers  that 
are  greasy.  They  lay  innumerable  eggs,  creeping  into  the  holes  of 
old  walls  and  rubbish,  where  they  lie  torpid  all  the  winter.  Some 
have  wings  and  others  are  without — perhaps  of  different  sexes."* 

Catesby's  wingless  examples  M^ere  in  all  probability  the  young,  as, 
like  most  other  insects,  the  wings  are  not  acquired  until  the  final 
moult.  Marlatt  says  that  the  "domesticity  of  the  American  roach 
resulted  from  ages  of  association  with  the  aborigines.  It  has  now  be- 
come thoroughly  cosmopolitan,  and  is  unquestionably  the  most  in- 
jurious and  annoying  of  the  species  occurring  on  vessels.  It  is  some- 
times numerous  also  in  greenhouses,  causing  considerable  injury  to 
tender  plants.  It  is  a  notorious  house  pest,  and  occasionally  vies  with 
the  German  roach  in  its  injuries  to  book  bindings.  The  backs,  some- 
times entirely,  of  both  cloth  and  leather  bound  books,  are  eaten  off 
to  get  at  the  starchy  paste  used  in  the  binding." 

The  young  of  the  American  roach  require  about  a  year  to  reach 
maturity.  The  rate  of  growth  of  it  and  other  species  depends,  how- 
ever, largely  on  the  food  and  temperature  conditions,  and  under  unfa- 
vorable circumstances  the  nymph  stage  is  much  prolonged.  "The 
abundance  of  roaches  is,  therefore,  apparently  not  accounted  for  so 
much  by  their  rapidity  of  multiplication  as  by  their  unusual  ability 
to  preserve  themselves  from  ordinary  means  of  destruction  and  by 
the  scarcity  of  natural  enemies." 


Periplaneta  AUSTRALASIA  Fab.     The  Australian  Roach. 

This  species  will  doubtless  be  found  to  inhabit  the  State,  as  it  has 
been  recorded  from  Florida,  Nebraska  and  Minnesota.  It  is  a  little 
smaller  than  P.  americana,  from  which  it  can  be  separated  by  the 
characters  given  in  the  key.  Like  the  last  two  species,  it  inhabits 
houses,  and  in  the  Southern  States  it  is  more  abundant  and  trouble- 
some than  either  of  them. 


'Natural  History,  Carolina,  1748,  Vol.  11,  p.  10. 
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Family  MANTID^. 

This  family  is  composed  of  elongate,  slow  moving  insects,  the  most 
noticeable  character  of  which  is  the  possession  of  a  long,  slender  pro- 
thorax  with  the  first  pair  of  legs  so  modified  as  to  be  fitted  for  grasp- 
ing and  holding  their  prey.  The  old  name  given  to  the  group  was 
therefore  Raploria  or  graspers.  The  head  is  large,  oblique,  loosely 
joined  to  the  prothorax  in  such  a  manner  as  to  be  freely  mov- 
able; the  antennae  are  slender,  and  rarely  as  long  as  the  body.  The 
ocelli  are  present  and  three  in  number.  The  pronotum  is  longer  than 
any  other  segment.  The  abdomen  of  the  female  is  much  broader 
than  that  of  the  male,  and  is  without  a  visible  ovipositor.  The  fore- 
legs are  stout,  raptorial  and  terminate  in  a  single  claw  which,  with 
the  five-jointed  tarsi,  is  placed  in  a  groove  on  the  under  side  of  the 
spinous  tibifc  when  at  rest.  .The  middle  and  liind  pairs  of  legs  are 
long,  slender,  and  fitted  for  slow  motion.  Tegmina  and  wings  are 
present,  but  in  the  female  are  often  abortive.  As  with  the  other 
non-saltatorial  families,  ears  and  organs  for  producing  sound  are 
absent. 

The  members  of  this  family  have  numerous  popular  names,  the 
most  common  of  which  is  the  "praying  mantid,"  given  them  on  ac- 
count of  the  position  which  they  take  when  at  rest  or  when  waiting 
to  grasp  another  insect.  The  knees  are  then  bent,  and  the  front  legs 
held  as  though  in  supplication.  In  the  Southern  States  they  are  often 
called  "mule  killers,"  from  the  cominnn  belief  that  the  brownish 
liqu.or  which  they  give  ofi"  from  the  mmith  is  fatal  to  mules.  This 
name  is,  however,  often  also  applied  to  tlie  "whip-scorpion,"  a  large 
member  of  the  ordieY  Araclinida,  whioli  iiilialiits  the  Southern  States. 
Tlie  mantids  are  all  carnivorous,  feeding  principally  upon  the  differ- 
ent forms  of  other  insects.  They  are  thus  in  the  main  beneficial,  in 
this  respect  differing  widely  from  all  other  members  of  the  order 
Orthoptera,  unless  it  be  the  tree  crickets  of  the  genus  (Ecanthus, 
which  feed  upon  plant  lice.  Tlicy  cnpturc  their  prey  by  stealth, 
crawling  upon  it  very  slowly,  and  avIicii  witliiit  reaching  distance,  seiz- 
ing it  with  a  sudden  and  rapid  movement.  Like  other  predatory  in- 
sects, they  have  very  voracious  appetites.  .\  member  of  a  European 
species.  Mantis  religiosa,  Avhich  was  introduced  (ni  nursery  stock  in 
New  York  State,  was  observed  to  eat,  in  (me  day.  lliree  large  grass- 
hoppers and  a  daddy-long-legs  and  then  tacided  another  numtis  from 
which  he  was  separated  with  difficulty.  The  eggs  of  mantids  are  laid 
in  a  curiously  formed  egg  case  or  "ootheca,"  which  is  secreted  by  the 
female. 
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Only  two  of  the  six  known  sub-families  are  represented  in  the 
United  States,  and  one  of  these  only  by  a  single  genus  and  species 
along  the  southern  border.    The  other  is  the 


Sub-family  MANTIN^. 

The  insects  belonging  to  this  sub-family  have  the  upper  surface  of 
the  middle  and  fore  femora  and  tibiae  rounded,  instead  of  carinate. 
The  head  is  unarmed,  whereas,  in  the  other  sub-family,  the  Vatince, 
it  bears  on  the  middle  an  erect  process,  as  long  as  the  rest  of  the 
head.  To  the  Mantime  belong  eleven  known  genera  and  sixteen 
species  from  the  United  States.  Of  these  two  species,  belonging  to 
different  genera,  have  been  taken  in  Indiana. 

KEY  TO  GENERA  OF  INDIANA  MANTIN^. 

a.    Broadest  portion  of  pronotum  far  in  advance  of  the  middle;  the  sides 
in  front  distinctly  tapering.    Fore  femora  armed  on  the  lower  outer 

margin  Avith  large  spines  only VIII.  Stagmomantis,  p.  199 

Off.  Broadest  portion  of  pronotum  but  little,  if  any,  in  advance  of  the  mid- 
dle; the  sides  in  front  parallel,  or  nearly  so.  Fore  femora  armed 
on  the  lower  outer  margin  with  minute  spines  between  the  large 
ones IX.  GoNATisTA,  p.  201 

VIII.     Stagmomantis  Saussure  (1869). 

Body  of  male  narrow,  of  female  much  broader.  Head  large,  com- 
pressed, triangular.  Antenna?  short  and  fine,  inserted  about  the 
middle  of  the  face  below  the  center  of  the  eyes.  Vertex  narrow, 
transverse,  a  little  elevated  above  the  eyes.  Pronotum  very  long,  in 
our  species  forming  two-fifths  the  whole  body;  the  apical  third  wider, 
the  edges  carinate  and  armed  with  minute,  distant  teeth.  Tegmina 
of  female  shorter  than  abdomen,  opaque  and  bearing  a  distinct  spot 
or  stigma  of  difEerent  texture  near  the  center.  Tegmina  of  male,  in 
our  species,  longer  than  abdomen  with  stigma  often  indistinct  or 
wanting.  Wings  of  the  female,  when  expanded,  of  the  form  of  a 
quarter  circle;  those  of  the  male  longer  and  narrower.  Abdomen  of 
female,  large,  more  or  less  dilated;  that  of  male  narrow,  the  sub- 
genital  plate  large. 

Two  species  occur  in  the  United  States,  one  of  which  is  found  in 
the  southern  half  of  Indiana. 
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13.     Stagmomantis    Carolina     (Liiinaeiis).       The   Carolina   Mantis.     The 
Rearhorse. 
Gn/Ilm  carolimm  L. ,  80,  1763,  13. 
Mantis  Carolina  L.,  8  1 ,  11,  17f57,  fi91 ;  Rathv. ,109,  1862,  376,  Figs.  8-10; 

Riley,   1  13,  I,  1869,  165),  Figs.  S)i,  95;  Id.,   2  16,  m,  1883,    37, 

Figs.  19ab;    Id.,     12  4,   X,    1887,   44,   Figs.    20ab;    Glov.,    62, 

1872,  Plate  II,  Figs.  1-16. 
Sfaf/momanlia  caroliiid  Sauss.,    130,  m,  1869,  65;  Id.,    13  1,  1871,  46; 

Id.,    132,  VI,  1872,  247,  Plate  V,  Fig.   5;    Plate  VI,  Fig.  12; 

How.,  74,  IV,  1892,  243,  Figs.  29,  31;  Id.,  76,1901,  326,  Figs. 

215,   216;  Scudd.,    173,  XXVIII,  1895,  210;  Id..    188,  1900,  12; 

BL,   13,  XXVIU,  1896,  265;  Id.,    16,  1899,  209,  Fig.  46. 
Phasmomantis  cawJina  Riley,    12  2,  11,  1884,  173,  Fig.  249. 

Color:  Male,  grayish  brown.  Tegmina  semi-transparent,  grayish, 
more  or  less  mottled  with  smoky  brown;  sometimes  almost  wholly 
of  the  latter  color.  Body  and  feet  often  greenish  yellow.  Female, 
either  wholly  green  or  of  the  color  of  the  male;  the  stigmatic  patch 
black  bordered  with  pale  yellow,  more  distinct  in  the  green  form. 


Fig.  32.    Stagmomantis  cnrolina  L.    Female. 

Measurements:  Length  of  body,  male,  49  mm.,  female,  52  mm.; 
of  pronotum,  male,  17  mm.,  female,  20  mm.;  of  tegmina,  male,  32, 
mm.,  female,  23  mm. 

This  mantid  is  a  species  of  southern  range  and  in  Indiana  occurs 
only  in  the  south  half,  being  quite  common  in  the  counties  bordering 
the  Ohio  Eiver.  It  extends  as  far  north  as  Marion  and  Putnam 
counties,  where  it  is  found  sparingly.  I  have  taken  it  in  Floyd, 
Perry  and  Lawrence  counties,  and  have  had  a  dozen  or  more  speci- 
mens brought  to  me  in  Indianapolis,  all  of  them  females.  Mr.  S.  G. 
Evans,  of  Evansville,  in  a  letter  says:  "The  Mantids  are  found  here 
of  all  sizes  and  colors,  the  eggs  and  young  being  almost  as  common  as 
mosquitoes.  I  have,  on  several  occasions,  placed  male  and  female 
together  in  a  glass  jar,  and  the  female  always  devoured  the  male,  and 
generally  while  in  the  act  of  copulating,  the  bodies  remaining  to- 
gether until  the  male  was  almost  consumed."  At  Indianapolis  the 
females  evidently  reach  maturity  about  September  1st,  most  speci- 
mens being  brought  in  about  that  date  or  later.     The  green  and 
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brown  forms  of  the  female  are  about  equally  numerous.  In  Putnam 
County  it  has  been  noted  by  Mr.  John  S.  Michaels  near  Bainbridge. 

When  in  the  presence  of  its  prey  the  Carolina  mantis  moves  al- 
most imperceptibly  along,  stealing  toward  its  victim  like  a  cat  ap- 
proaching a  mouse.  When  sufficiently  near,  the  foreleg  is  suddenly 
extended  to  its  full  length  and  the  unlucky  insect  is  immediately 
caught  and  impaled  by  the  spines  between  the  tibiae  and  tarsi,  car- 
ried to  the  mouth  and  deliberately  eaten  piecemeal  while  yet  alive 
and  struggling  to  escape.  When  the  two  sexes  are  captured  and 
placed  together  the  female  soon  begins  to  feed  upon  her  liege  lord, 
and  finally  devours  all  portions  of  him  which  are  in  the  least  degree 
digestible. 

The  eggs  of  the  Carolina  mantis  are  laid  in  tough  cases  about  an 
inch  long  which  are  attached  to  the  twigs  of  trees.  The  case  is  tough 
and  horny,  and  the  eggs  are  laid  in  parallel  rows,  perhaps  forty  in  a 
row,  issuing  from  a  common  longitudinal  middle  line.  All  of  the 
eggs  stand  on  end  and  are  inclined  somewhat  toward  the  central 
channel.  A  cluster  of  eggs  has  a  braided  appearance,  but  consists 
simply  of  a  continuous  ribbon  of  mucus  folded  in  close  flutings  and 
having  an  egg  deposited  in  the  bight  or  angle  of  each  fold.  The  eggs 
are  deposited  simultaneously  with  the  deposition  of  this  ribl)on  l)y 
the  mother  insect,  and  the  whole  mass  is  at  first  soft  and  flexible, 
but  rapidly  hardens  by  exposure  to  the  air.  In  this  manner  the  spe- 
cies survives  the  winter  and  in  May,  when  insect  life  begins  to 
abound,  the  young  emerge  and  use  their  prominent,  staring  eyes  to 
good  advantage  in  seeking  plant  lice  and  other  minute  forms  which 
furnish  them  tlieir  first  of  many  meals.  The  eggs  are  frequently 
parasitized  by  a  very  peculiar  chalcis  fly,  Podagrion  mantis  which 
penetrates  the  tough  egg  mass  with  its  long  ovipositor,  and  whose 
larviK  feed  upon  the  eggs.  Thus  egg  masses  taken  by  the  observer 
in  the  winter  and  kept  for  the  hatching  of  the  young  will  frequently 
in  the  spring  give  out  those  parasites  instead  of  the  young  mantids. 

IX.     GoNATiSTA  Saussure  (18G9). 

Body  short  and  broad.  Head  short,  compressed.  Antenna  inserted 
opposite  the  base  of  the  eyes,  hair-like,  of  considerable  length. 
Eyes  very  large,  globose,  prominent.  Ocelli  large  in  the  male,  smaller 
in  the  female.  The  face,  in  appearance,  somewhat  excavated  on 
account  of  the  prominence  of  the  eyes.  Crest  of  vertex  a  straight 
transverse  line  a  little  elevated  above  the  eyes.  Pronotum  of  medium 
length  and  breadth;  the  disk  depressed,  but  with  an  elevation  or 
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hump  on  the  front  and  middle  thirds  with  a  depression  between  and 
with  two  small  tubercles  on  the  hind  margin;  widest  about  the  mid- 
dle; the  front  margin  truncate;  the  sides  of  the  front  half  parallel, 
those  of  posterior  half  a  little  converging.  Tegmina  of  female  broad, 
covering  three-fourths  of  abdomen;  the  reticulation  dense  and  irreg- 
ular; the  stigma  small,  narrow,  often  indistinct.  Those  of  male  nar- 
rower; surpassing  the  abdomen,  more  membranaceous.  Wings  ample, 
about  as  long  as  tegmina;  those  of  the  female  forming  a  quarter  of 
a  circle,  colored;  those  of  male  transparent  or  a  little  spotted.  Fore 
limbs  rather  stout,  the  tibia.'  with  five  or  six  large  spines  on  the  lower 
outer  border,  with  numerous  small  ones  intervening;  the  inner  border 
with  twelve  or  more  strong  spines.  Abdomen  depressed,  of  medium 
width  in  the  male;  large  and  broad  in  the  female,  the  border  coarsely 
serrate  or  lobed. 

One  species  is  known  from  the  southern  United  States  and  West 
Indies. 

14.     GoNATiSTA  GRiSEA  (Fabricius) .     The  Grizzled  Mantis. 
Mantis  (p'iseaFskh.,  52,  11,  1793,  22. 
Gonafista  grisea  Sauss.,   131,   1871,   23;  Id.,    132,  VI,  1872,  231,  Plate 

5,  Figs.    1,  2;  Scudd.,    173,  XXVIH,  1890,  211,  214;  Id.,   188, 

1900,  13;  Bl.,    13,  XXVHI,  1896,  265. 
Mant'iH  phryganoides  ^QX\.,   19  6,  1839,  198. 
Goriatista  cubensis  Sauss.,   130,  HI,  1869,  61. 

Color:  Female,  grayish,  more  or  less  mottled  with  fuscous.  The 
tegmina  with  two  oblique  fuscous  crossbars  on  apical  half.  Inner 
wings  bluish  black.  Fore  legs  gray  tinged  with  greenish  and  sprinkled 
with  fuscous.  The  middle  and  hind  legs  with  narrow  fuscous  cross- 
bars. 

Measurements:  Female,  length  of  body,  3G  mm.;  of  pronotum, 
11  mm.;  of  tegmina,  20  mm. 

A  single  female  of  this  southern  mantid  was  taken  in  Vanderburgh 
County  by  Mr.  S.  G.  Evans  and  by  him  sent  to  the  Agricultural  Col- 
lege of  Michigan,  from  which  it  came  into  my  possession.  Mr.  Evans 
writes  that  he  must  have  supposed  it  to  be  a  short  bodied  form  of 
Stagmomantis  Carolina  and  has  no  recollection  of  the  exact  date,  or 
the  place  in  the  county  in  which  it  was  found.  It  may  possibly, 
therefore,  have  been  introduced  on  tropical  fruits.  It  is  common 
in  Cuba  and  San  Domingo  and  has  been  taken  in  Georgia  and  at  Key 
West  and  Fernandina,  Florida. 
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Family  PHASMID^.. 

To  this  family  of  non-saltatorial  Orthoptera  belong  the  insects 
commonly  known  as  "walking-sticks."  The  body  is  long  and  exceed- 
ingly slender;  the  head  nearly  horizontal,  not  covered  by  the  prono- 
tum  and.  usually  quadrate  or  four  sided;  the  antennre  long  and 
rather  coarse;  the  eyes  small;  the  ocelli  often  wanting.  The  prono- 
tum  is  very  short.  The  tegmina  and  wings  are  wanting  in  our  species, 
though  present  and  rudimentary  in  some  tropical  forms.  The  legs 
are  long,  slender  and  of  equal  size,  the  fore  femora  being  often  bowed 
and  the  fore  tarsi  terminating,  like  the  others,  in  a  pair  of  claws. 

Our  species  of  Fhasmidce  are  remarkable  for  their  resemblance  to 
twigs  of  different  plants;  while  some  of  the  tropical  species  are  so 
modified  as  to  resemble  leaves;  frequently  bearing  so  close  a  re- 
semblance to  the  foliage  as  to  deceive  a  keen  observer.  Their  move- 
ments are,  in  general,  very  slow,  though  the  males  can  run  with  some 
rapidity  when  in  pursuit  of  the  opposite  sex.  They  feed  during  their 
entire  lives  upon  leaves,  being  especally  fond  of  those  of  oak  and  wild 
cherry.  The  eggs  are  dropped  loosely  and  singly  upon  the  ground 
by  the  mother,  where  they  remain  through  the  winter,  thus  tiding 
the  insect  over  the  cold  season.  The  outer  case  or  shell  of  the  egg 
is  hard  and  often  sculptured,  and  those  of  our  common  species  re- 
semble small  beans.  The  young,  when  hatched,  trust  to  chance  and 
their  peculiar  shape  to  escape  those  higher  animal  forms  whieli  are 
ever  ready  to  prey  upon  every  moving  object  which  promises  them  a 
bit  of  sustenance. 

The  family  is,  in  the  main,  a  tropical  one,  and  is  very  feebly  rep- 
resented in  the  United  States,  where  but  four  of  the  dozen  known 
sub-families  are  represented  by  seven  genera  and  sixteen  nominal  spe- 
cies. Two  of  these  sub-families  are  each  represented  in  Indiana  by 
a  single  genus  and  species.* 

KEY  TO  SUB-FAMILIES  OF  PHASMID^^  OCCURRING  IN  INDIANA. 

a.  Tibiaj  not  furnished  at  apex  with  a  short  sunken  space  to  receive  the 
base  of  the  tarsi  when  bent  upon  them.  Mesothorax  never  less  than 
four  times  as  long  as  the  prothorax,  generally  more.    Hind  femora 

armed  beneath  near  the  apex  with  one  or  more  spines 

Bacunculin^,  p.  204 

(ta.    Tibia?  furnished  on  the  under  side  at  apex  with  a  short,  sunken  space 

to  receiA'e  the  base  of  the  tarsi  when  bent  upon  them.    Mesothorax 

never  more  than  three  times  as  long  as  the  prothorax,  generally 

less.    Hind  femora  without  spines ANisoMOEPniN.?<;,  p.  207 


'•■■Mr.  A.  N.  Can JeH  has  recently  publislied  a  monograph  of  the  U.  S.  species  of  Phas- 
midsB  in  the  Proceedings  of  the  U.  S.  National  Museum,  XXVI,  1903,  the  nomenclature  of 
which  I  have  followed. 
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Sub-family  BACUNCULIN^. 

This  sub-family  comprises  the  longest  and  most  slender  of  the 
United  States  walking-sticks.  The  mesothorax  is  usually  live  or 
more  times  as  long  as  the  prothorax.  The  antennae,  except  in  the 
genus  Sermyh,  are  more  than  twice  as  long  as  the  front  femora. 
The  tibi.i?  are  without  a  sunken  areola  beneath  the  apex. 

Four  of  the  United  States  genera  belong  to  this  sub-family.  Of 
these,  two  are  represented  only  in  the  Gulf  and  adjoining  states; 
and  a  third  only  in  the  Rocky  Mountain  Eegion  and  California. 
The  species  of  the  other  genus,  Diaplieromera,  are  widely  distributed. 
Amono-  them  bolono's  our  most  common  Indiana  "walkinij-stick." 


X.     DiAPHEROMERA  Gray  (1835). 

Body  long,  slender  and  cylindrical.  Head  smooth,  longer  than 
broad;  obliquely  attached  to  the  thorax;  the  eyes  small.  Antenna? 
inserted  in  front  of  the  eyes,  more  than  twice  as  long  as  fore  femora, 
furnished  with  30  or  more  segments.  Pronotum  about  the  length  of 
head.  Mesonotum  longer  than  any  other  segment;  metanotura  three- 
fourths  the  length  of  the  mesonotum.  Median  segment  much  shorter 
than  metanotum,  transverse,  quadrate.  Legs  very  long  and  slender, 
the  femora  of  the  middle  pair  in  the  male  of  our  species  much  swol- 
len; armed,  like  those  of  hind  pair,  on  under  side  near  the  apex  with 
an  acute  spine,  most  prominent  in  the  male.  Cerci  of  the  male  long, 
terete  and  incurved;  those  of  the  female  short,  straight. 

Five  species  occur  in  the  United  States,  of  which  the  most  common 
and  widespread  is 

15.     DiAPHEROMERA  FEMORATA  (Say).     The  Thick-thighed  Walking-stick. 

Spectrum, fniumitum  Say,  138,  H,  1824,  297;  Id.,  137,  IH,  1828,  Plate 
27;  Id.,  139,  1859,  I,  82,  197,  Plate  37;  Emm.,  49,  V,  1854, 
142,  Plate  7,  Figs.  1,  2;  Rathv.,   109,  lSfi2,  377,  Fig.  11. 

Diaphn-omcm  femorata  Harr.,  7  1,  1841,  119;  Id.,  72,  1862,  146,  Fig. 
67;  Pack.,  104,  1869,  573,  Fig.  566;  Glov.,  62,  1872,  Plate  I, 
Fig.  7;  Plate  X,  Fig.  1;  Id.,  63,  1874,  184,  Fig.  6;  Scudd., 
14  8,  I,  1874,  379,  Plato  A,  Fig.  3;  Id.,  17  2,  XXVU,  1895,  80; 
Id.,  169,  LXXXVni,  1894,  456,  460;  Id.,  17  8,  Yin,  1897,  30: 
Id.,  188,  1900,  14;  Id.,  19  1,  IX,  1901,  187;  Riley,  120,  1878, 
241,  Plate  3,  Figs,  a-c;  Id.,  12  2,  II,  1884,  176,  Fig.  253;  Comst., 
4  1,  1888,  95,  Fig.  91;  Id.,  42,  1895,  108,  Fig.  118;  Feru.,  53, 
1888,  49,  Fig.  19;  Beut.,  3,  VI,  1894,  262,  Plate  10,  Fig.  10; 
Weed.,  222,  1897,  6,  Plate  5;  Lugg.,  84,  1898,  100,  Fig.  61; 
Bl.,  16,  1899,  208,  Fig.  45;  How.,  76,  1901,  328,  Fig.  214; 
Caud.,  40",  1908,  874,  Figs.  4,  6. 
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Color  variable,  being  either  gray,  brown  or  greenish  brown.  The 
body  of  the  male  is  usually  greenish  brown,  sometimes  almost  wholly 
green;  the  head  yellowish  with  three  lengthwise  fuscous  stripes;  the 
front  legs  and  the  tibise  of  tlie  others  usually  green.  The  female  is 
duller,  generally  grayish  brown,  of- 
ten with  paler  specks  and  mottlings 
on  the  head  and  back. 

The  male  is  easily  distinguished 
by  the  shorter  and  more  slender 
body;  longer  legs  and  antennse;  the 
narrower  and  less  dilated  front  fem- 
ora; the  swollen  middle  femora  and 
by  the  greater  stoutness  of  the 
spines  near  the  ends  of  the  middle 
and  hind  femora. 

Measurements:  Length  of  body, 
male,  70  mm.,  female,  77  mm.;  of 
antennfe,  male,  65  mm.,  female,  45 
mm.;  of  hind  femora,  male,  21  mm., 
female,  16  mm. 

The  thick-thighed  walking-stick 
is  a  rather  common  insect  through- 
out the  State,  though  the  average 
observer  will  probably  see  but  one 
or  two  of  them  a  year.  They  reach 
maturity  in  August,  and  may  often 
be  found  upon  the  leaves  of  oak  or 
wild  cherry,  especially  on  isolated 
trees  along  fence  rows.  One  of  my 
students  at  Terre  Haute  once 
brought  in  on  October  15th,  100  or 
more  which  he  had  gotten  from  a 
wild  cherry  tree  on  whose  leaves 
they  had  been  feeding.     It  moves 

very  slowly  and  has  a  habit  of  remaining  motionless  and  ap- 
parently dead  for  a  considerable  length  of  time.  On  such  occasions 
it  usually  stretches  itself  out  from  a  twig,  with  its  front  legs  and  an- 
tennge  extended,  and  then  can  scarcely  be  distinguished  from  a  pro- 
longation or  branch  of  the  twig.  Many  people  who  see  them  thus 
for  the  first  time  and  afterwards  watch  them  moving  slowly  away, 
can  scarcely  be  persuaded  that  they  are  not  real  twigs,  gifted  in  some 
mysterious  manner  with  life  and  motion. 


Fig.  33. 


Diapheromera  femorata    (Say). 
Male. 
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In  feeding,  they  eat  the  edges  of  a  leaf,  preferably  those  of  an 
oak  or  wild  cherry,  usually  straddling  it  with  their  legs,  and  in  an 
hour  will  devour  a  piece  an  inch  long  by  a  third  of  an  inch  wide. 
Kilcy  records  that  on  occasions  they  are  so  numerous  as  to  do  much 
damage  to  oak,  hickory,  locust  and  other  trees.  In  Yates  County, 
New  York,  in  1878,  Dr.  Riley  found  them  very  abundant  in  a  wood- 
land of  50  acres,  which  they  had  attacked  in  numbers  two  and  four 
years  previously.  He  states  that:  "By  the  middle  of  August  the 
bulk  of  the  pests  were  going  through  their  last  moult,  and  by  the  end 
of  autumn  they  had  stripped  most  of  the  trees,  showing,  however,  a 
decided  preference  for  the  black,  red  and  rock-chestnut  oaks,  over 
the  white  oaks  and  hickories,  which  they  affect  but  little  until  after 
the  first  mentioned  trees  are  stripped.  The  underbrush  was  also 
very  effectually  cleaned  of  its  foliage,  and  the  insects  hung  from  and 
clung  to  the  bare  twigs  and  branches  in  great  clusters.  They  settle 
to  roost  on  the  witch-hazel,  but  do  not  defoliate  it  until  the  other 
trees  mentioned  are  pretty  bare.  Sumach  and  thorn  are  also  little 
affected,  while  peach  and  apple  in  an  adjoining  orchard  were  un- 
touched. Whenever  they  have  entirely  stripped  the  trees  and 
shrubs  they  move  in  bodies  to  fresh  pastures,  crowding  upon  one 
another  and  covering  the  ground,  the  fence  rails,  and  everything 
about  them  so  that  it  is  impossible  for  a  person  to  enter  the  woods 
without  being  covered  by  them.  The  timber  affected  can  be  recog- 
nized by  its  seared  and  leafless  appearance  from  a  great  distance, 
and  upon  entering  the  woods  the  ear  is  greeted  by  a  peculiar  seething 
noise,  resulting  from  the  motion  of  the  innumerable  jaws  at  work 
on  the  leaves.  Their  depredations  first  begin  to  attract  attention 
soon  after  wheat  harvest,  and  are  most  noticeable  in  September.  The 
injury  to  the  trees  done  in  1874  and  1876  was  manifest  in  the  death 
of  most  of  the  black  oaks,  and,  according  to  the  owner's  observations, 
trees  die  in  three  years  after  the  first  attack." 

The  eggs,  of  which  each  female  lays  about  100,  are  a  little  less 
than  3  mm.  in  length,  long  oval  in  shape  and  of  a  polished  black  color 
with  a  whitish  stripe  on  one  side.  They  resemble  a  small,  plump 
bean  or  seed  of  other  leguminous  plant.  "They  are  simply  dropped 
loosely  upon  the  ground  from  whatever  height  the  female  may  hap- 
pen to  be,  and,  during  the  latter  part  of  autumn  where  the  insects 
are  common,  one  hears  a  constant  pattering,  not  unlike  drops  of  rain, 
which  results  from  the  abundant  dropping  of  these  eggs,  which  in 
places  lay  so  thick  among  and  under  the  dead  leaves  that  they  may 
be  scraped  up  in  great  quantities.  From  general  observations  of 
specimens  kept  in  confinement,  it  would  appear  that  each  female  is 
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capable  of  laying  upwards  of  100.  The  eggs  remain  upon  the  ground 
all  through  the  winter  and  hatch  for  the  most  part  during  the  month 
of  May.  Some  of  them,  however,  continue  hatching  much  later,  so 
that  all  through  the  summer  and  even  into  the  fall,  young  individuals 
may  be  found.  The  insect  changes  very  little  in  appearance  from 
birth  to  maturity  except  so  far  as  color  is  concerned,  and  moults  but 
twice.  Growth  is  rapid,  averaging,  under  favorable  circumstances, 
about  six  weeks  from  birth  to  maturity.  With  age  the  green  color 
gives  way  to  various  shades  of  gray  and  brown.  In  this  way  we  find 
great  correspondence  with  its  surroundings.  While  the  vegetation  is 
green,  the  walking  sticks  are  green  also;  when  the  foliage  turns  in 
autumn,  they  change  color  correspondingly,  and  when  the  foliage  is 
stripped  they  so  closely  resemble,  in  both  appearance  and  color,  the 
twigs  upon  which  they  rest — the  habit  of  stretching  out  the  front  legs 
and  feelers  greatly  enhancing  the  resemblance — that  when  they  are 
few  in  number  it  is  dilficult  to  recognize  them.  A  few  green  speci- 
mens, more  particularly  of  the  males,  may  always  be  found,  even 
among  the  mature  individuals." 

This  Walking-stick  appears  to  be  abundant  in  any  certain  locality 
only  every  other  year.  This  is  in  part  due  to  an  increase  of  the  in- 
sect's natural  enemies  on  those  years  in  which  they  are  most  abun- 
dant. These  enemies  are  several  species  of  true  bugs  (Hemiptera- 
Heteroptera)  crows  and  other  birds.  The  main  reason  for  the  greater 
number  of  Walking-sticks  on  alternate  years  is,  however,  thought  to 
be  due  to  the  fact  that  the  larger  proportion,  of  the  eggs,  especially 
those  laid  late  in  the  autumn,  take  two  years  in  hatching.  If  at  any 
time  the  insect  threatens  to  become  injurious  in  the  woodlands  of  the 
State,  it  can  be  held  in  check  by  burning  the  leaves  on  the  ground 
in  the  Avinter  season,  thus  destroying  the  hibernating  eggs. 

Sub-family  ANISOMORPHIN^. 

In  this  sub-family  the  antennae  are  more  than  twice  as  long  as  the 
anterior  femora.  The  tibia?  are  furnished  with  a  sunken  areola  be- 
neath the  apex,  which  receives  the  base  of  the  tarsi  when  bent;  coxae 
visible  from  above;  tarsi  distinctly  five-jointed.  Mesothorax  not 
more  than  three  times  as  long  as  the  prothorax.  Intermediary  seg- 
ment invisible. 

A  single  genus  of  this  sub-family  is  represented  in  the  United 
States. 
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XI.     Anisomorpha  Gray  (1835). 

Body  of  male  elongate,  slender;  that  of  the  female  much  larger 
and  more  robust.  Head  short,  quadrate,  horizontally  attached  to  the 
thorax;  and  eyes  larger  than  in  Diaphcromera.  Antenna;  shorter  and 
stouter  than  there,  though  longer  than,  the  fore  femora;  the  basal 
joint  but  little  longer  and  little  stouter  than  the  second.  Pronotum 
the  length  of  the  head.  Mesonotum  twice  as  long  as  pronotum  and  a 
third  longer  than  metanotum.  Front  segments  of  abdomen  but  little 
longer  than  broad.  Legs  of  nearly  equal  length,  stout  and  thick, 
shorter  than  in  the  preceding  genus,  unarmed.  Cerci  of  both  sexes 
short,  stout,  cylindrical,  projecting  a  little  from  beneath  the  large 
supra-anal  plate. 

Two  species  occur  in  the  southern  United  States,  one  of  which 
extends  northward  into  Indiana. 

16.  Anisomorpha  ferruginea  (Palisot  de  Beauvois).  The  Lesser  Two- 
striped  Walking-stick. 

PJmsmafermgineam  Pal.  de  Beauv.,  108,  1805-1821,  167,  Plate  XIV, 
Figs.  6-7. 

AnUomorpha ferrwilnea  Gray.,  6  4,  1S35,  18;  Burm.,  40,11,1838,  570; 
Scudd".,  172,  XXVn,  1895,  30;  Id.,  18  8,  1900,  15;  Caudell  40«, 
XXVI,  1903,  880,  882.  Plate  LIX,  Fig.  2. 

Color:  Fuscous  or  ferruginous,  inconspicuously  striped  with  nar- 
row dusky  dorsal  and  lateral  stripes;  these  in  the  female  less  distinct, 
and  often  obsolete  on  a  portion  of  the  abdomen.  Antennae  dull  red- 
dish brown.  Under  side  of  body  dull  clay  yellow,  brownish  when 
dried.    Legs  brownish  red. 

Head  but  little  longer  than  broad.  Body  of  female  six  to  six  and  a 
half  times  longer  than  broad;  of  male,  about  twelve  times  as  long  as 
broad. 

Measurements:  Length  of  head,  male,  3  mm.,  female,  5.5  mm.; 
of  body,  male,  30  mm.,  female,  56  mm.;  of  antennse,  male,  22  mm., 
female,  34  mm.;  of  hind  femora,  male,  9  mm.,  female,  12  mm. 

This  southern  Walking-stick  has  been  taken  in  Indiana  only  near 
Wyandotte,  Ctawford  County,  and  Grand  Chain,  Posey  County,  be- 
ing found  in  large  numbers  in  both  localities.  The  first  ones  taken 
were  in  Crawford  County,  on  June  28,  1902,  when  the  young  about 
an  inch  and  a  half  long  were  found  beneath  loose  flakes  of  bark  on 
oak  and  other  trees.  In  the  first  week  in  September  I  again  visited 
the  locality  and  found  scores  of  pairs  of  them,  all  mating,  beneath 
the  loose  bark  of  old  oak  snags  and  stumps.    A  half-dozen  or  more 
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pairs  were  often  found  within  an  area  of  a  foot  or  two  square,  the 
large,  heavy  bodied  female  bearing  her  diminutive  liege  lord  upon 
her  back.  '        i,  :    1  ;-lilll^H 

When  picked  up  by  the  fingers,  there  is  exuded  from  glands  on  the 
sides  of  the  thorax  a  vapor  from  the  male  and  a  white  milky  fluid 
from  the  female.  This  possesses  a  peculiar,  though  somewhat  pleas- 
ing odor,  which  has  been  likened  to  that  of  the  common  Everlasting, 
GnaphaUum  ohtnsifoliiim  L.    The  secretion  is  doubtless  used  as  a  de- 


Fig.  34.    Anieomovpha  ferruginea  (Pal  de  Beauv).    Female. 
Natural  size.    (After  Caudell.) 

fense  against  certain  enemies,  being  probably  very  distasteful,  and 
perhaps  harmful,  to  birds  and  rapacious  insects.  Scudder  (Psyche  I) 
has  noted  this  secretion,  and  concludes  that  the  PhasmidcB  with  their 
slender  form  and  sluggish  movements  have  especial  need  of  such  a 
weapon  as  these  glands  furnish. 

None  of  the  specimens  of  ferruginea  noted  were  feeding,  though 
they  probably  live  upon  the  leaves  of  oak  and  other  trees.  The  spe- 
cies was  later  found  in  numbers  in  Posey  County,  and  probably  occurs 
in  most  of  the  counties  bordering  the  Ohio  Eiver.  It  is  but  one  of 
many  forms  of  insect  and  plant  life  which  have  their  most  northern 
habitat  in  the  southern  third  of  Indiana.  Specimens  in  the  U.  S. 
National  Museum  are  from  Florida,  Louisiana,  Kentucky  and  Penn- 
sylvania.* 


'•"Since   the   above   was   in  type   a  ferruginea  has   been   taken   as  far  north  as  Medora, 
Jackson  County. 
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SALTATORIA. 

Belonging  to  this  class  or  sub-order,  are  three  families  which  com- 
prise the  great  majority  of  our  best  known  Orthoptera.  They  are  the 
true  "hoppers"  or  leapers  of  the  order;  their  hind  limbs,  in  the  course 
of  ages,  having  become  so  modified  as  to  be  adapted  in  the  highest 
degree  to  the  life  which  they  lead.  Possessing,  also,  in  many  in- 
stances, ample  organs  of  flight,  which  enable  them,  when  disturbed, 
to  move  rapidly  to  a  distance,  the  males  have  evolved  in  connection 
therewith  organs  of  sound,  by  which  they  may  call  the  members  of 
the  opposite  sex  to  them.  Were  it  not  for  these  calling  organs  the 
two  sexes  would,  during  their  varied  movements,  often  be  widely 
separated,  and  perhaps  be  unable  to  locate  one  another  after  settling 
in  a  new  position.  The  males  alone  possess  these  organs  of  sound, 
and  they  only  when  wings  are  present.  All  the  wingless  forms  lack 
also  "auditory  organs"  or  ears,  since  these  would  be  useless  unless 
some  means  of  producing  sound  were  present.  The  families  belon^j- 
ing  to  this  group  may  be  separated  by  the  following  table: 

KEY   TO   FAJULIES   OF  SALTATORIAL  ORTHOPTERA. 

a.  Antenna}  much  shorter  than  the  body,  variable  in  form.  Ocelli  three. 
Tarsi  three-Jointccl.  Colling  organs  of  male,  when  present,  situ- 
ated on  the  hind  femora  and  lower  border  of  tegmina.  Organs  of 
hearing,  when  present,  located  on  the  basal  segment  of  the  abdo- 
men.    Ovipositor  composed  of  two  pairs  of  short,  horny,  more  or 

less  curved  plates,  whose  tips  diverge Acridid.^s,  p.  211 

aa.    Antennae  much  longer  than  the  body,  bristle  shaped,  delicately  taper- 
ing.    Ocelli  often  wanting.     Tarsi  four  or  three-jointed.     Calling 
organs  of  male,  when  present,  situated  on  the  dorsal  field  of  the 
tegmina.     Organs  of  hearing,  when  present,  located  near  the  base 
of  the  fore  tibi.ie  (rarely  on  the  prosternum).     Ovipositor  (except  in 
certain  crickets)  an  elongated  blade  or  needle;  its  parts  compact. 
b.    Ocelli   generally  wanting.     Tarsi   four-jointed.     Tegmina   with 
the  sides  sloping.     Calling  organ  of  male,  when  present,  lo- 
cated on  basal  half  of  tegmina  and  limited  to  the  anal  area. 
Ovipositor,   Avhen    exserted,    forming   a   strongly    compressed, 

generally  sword-shaped  blade,  the  tip  not  expanded 

Locust  I  D.'E,  p.  340 
bb.  Ocelli  variable.  Tarsi  three-jointed.  Tegmina  flat  above,  the 
sides  bent  abruptly  downward.  Calling  organ  of  male,  when 
present,  extending  across  both  anal  and  median  areas  of  the 
tegmina.  Ovipositor,  when  exserted,  forming  a  nearly  cylin- 
drical straight  or  upcurved  needle,  the  tip  often  enlarged 

I  Gryt.lid.e,  p.  407 
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Family  ACRIDID^. 

To  this  family  of  saltatorial  Orthoptera  belong  those  short-horned 
grasshoppers  or  locusts  which  are  so  common  in  our  meadows  and 
pastures  and  along  our  roadsides  from  mid- April  until  after  the  heavy 
frosts  of  late  autumn.  Their  antennae  are,  Avith  few  exceptions,  much 
shorter  than  the  body,  filiform,  clubbed  or  ensiform  in  shape,  the 
joints  distinct,  and  often,  especially  toward  the  base,  depressed.  The 
head  is  usually  short,  and  in  the  leading  sub-families  is  extended 
horizontally.  Ocelli  are  always  present,  and  foveola  usually  so,  the 
variations  in  form  and  size  of  the  latter  affording  characters  much 
used  in  classification. 

The  pronotum  is  variable  in  form  and  size,  but  in  most  species 
forms  a  buckler  or  saddle-shaped  shield  covering  the  three  segments 
of  the  thorax.  In  one  sub-family,  the  Tettiginw,  it  extends  back  over 
the  abdomen.  The  tegmina  and  wings,  when  present  and  in  repose, 
rest  partly  horizontal  on  the  dorsal  surface  of  the  abdomen  and  partly 
reflexed  against  its  sides.  The  auditory  or  hearing  organ,  when  pres- 
ent, is  located  on  the  side  of  the  basal  ring  of  the  abdomen.  The  an- 
terior and  middle  legs  are  equal  or  nearly  so  in  size,  and  much  smaller 
and  shorter  than  the  hind  legs;  the  femora  of  the  latter  being,  as  in 
the  other  Saltatoria,  very  much  enlarged  in  their  basal  halves.  The 
tarsi  are  three-jointed  and  similar  in  structure  on  all  the  legs;  the 
first  joint,  usually  the  longest,  has  the  under  side  marked  with  two 
cross  impressions  which,  when  seen  from  below,  give  the  impression 
that  it  is  composed  of  three  segments.  The  third  or  apical  segment 
of  the  tarsus  ends  in  a  pair  of  curved  claws  which  enable  the  insect 
to  catch  and  cling  to  blades  of  grass  and  other  objects  on  which  it 
may  alight.  BetAveen  these  claws  there  is  in  the  species  of  all  the 
sub-families  except  those  of  the  Tettigince  a  circular  pad  or  cushion, 
Called  the  pulvillus  or  arolium.  The  ovipositor  consists  of  four  short, 
horny  pieces,  the  so-called  valves,  projecting  from  the  tip  of  the  ab- 
domen, tAvo  of  Avhich  curve  upward  and  two  doAvnward. 

The  call  notes  made  by  the  males  of  the  Acrididce  are  produced  in 
two  Avays.  In  one  group,  Avhose  members  call  only  when  at  rest,  the 
sound  is  produced  by  rubbing  the  inner  surface  of  the  hind  femur 
against  the  outer  surface  of  the  tegmina.  Landois  has  shoAvn  that 
in  this  group,  the  inner  surface  of  the  femur  is  furnished  along  the 
lower  margin  Avith  a  longitudinal  row  of  minute,  lancet-shaped,  elastic 
teeth,  ranging  in  number  from  85  to  93,  which  are  scraped  across  the 
veins  of  the  tegmina,  thus  producing  a  Ioav,  buzzing  sound.     Those 
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which  stridulate  in  this  manner  mostly  belong  to  the  sub-families 
TryxalincB  and  Acridince. 

The  members  of  the  sub-family  (Edipodince  usually  sound  their 
call  during  flight  by  rubbing  together  the  upper  surface  of  the  front 
edge  of  the  wings  and  the  under  surface  of  the  tegmina,  thus  pro- 


-iS^i^2&2ii:^:ia 


Fig.  35.    Inside  of  hind  femora  of  a  locust.    «,  ridge  with  teeth.    Ridfcc  and  teeth  preatly 
enlarged.    (After  Landois.'l 

ducing  a  sharp,  crackling  sound  which  has  been  likened  to  that  of 
burning  stubble.  By  paying  close  attention  the  observer  can  soon 
learn  to  know  each  species  by  its  peculiar  call.  Like  the  other  fami- 
lies of  Orthoptera,  the  males  alone  of  the  AcYididce  have  musical 
organs,  which  is  quite  the  reverse  among  some  animals  higher  in  the 
scale  of  life,  where  the  females  make  most  of  the  music  and  often- 
times much  of  the  noise. 

The  great  majority  of  Indiana  Acridid*  pass  the  winter  in  the 
egg  stage,  the  eggs  being  deposited  by  the  mother  insect  in  early 


''fe**^;^^ 


Fig.  36.    Locust  in  the  act  of  laying  eg.irs.     (After  Riley.) 

autumn.  AVlu'U  ready  to  oviposit,  she  forms  a  hole  in  the  ground  or 
other  nidus  to  a  depth  corresponding  to  the  length  of  her  abdomen. 
The  eggs  are  then  deposited  one  at  a  time  to  the  number  of  30  to  60, 
being  placed  in  regular  order  in  this  hole.     During  the  process  a 
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glutinous  fluid  is  emitted  around  them  which  at  length  hardens  and 
binds  them  together,  thus  forming  a  hean-shaped  mass.  The  hole 
above  the  mass  is  then  closed  with  dirt  intermixed  with  this  fluid 
which,  when  it  hardens,  renders  it  partially  impervious  to  water. 
However,  if  the  Avintcr  is  an  open  one  with  many  changes  of  tempera- 
ture, many  of  the  eggs  are  apt  to  be  destroyed.  By  far  the  larger 
number  of  eggs  arc  deposited  in  the  earth  in  the  manner  shown  in  the 
accompanying  cut.     A  few  species,  however,  oviposit  in  rotten  or 


Fig.  37.    Egg  mass  of  locust,    a,  from  the  side,  within  barrow;  b,  from  l)eneath; 
c,  from  above;  enlarged.    (After  Riley.) 

decaying  v/ood.  About  mid-April  the  eggs  begin  to  hatch  and  the 
sprightly  little  insects,  devoid  of  wings  but  otherwise  like  their  par- 
ents, are  soon  seen  on  every  hand. 

Born  with  one  earthly  desire — a  voracious  appetite — and  with  one 
valuable  possession — a  pair  of  strong,  broad  jaws,  which  move  in  and 
out  like  the  blades  of  a  pair  of  scissors — the  little  hopper  soon  begins 
to  use  the  latter  to  appease  the  former,  and  for  twenty-four  hours  a 
day  and  seven  days  in  a  week,  he  gnaws  away  at  the  soft,  green,  succu- 
lent grass  Avhich  surrounds  him  on  every  side.  Such  a  procedure  can 
have  but  one  result.    His  body  soon  becomes  too  big  for  its  surround- 


Fig.  38.    Molting  of  a  locust.    «,  nymph  ready  to  change:  h,  the  skin  split  along  the  back 

and  the  adult  emerging;  c,  continues  the  process;  d,  the  adult  insect  drying  out; 

r,  perfect  adult.    (After  Riley.) 
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ings.  Something  must  give  way,  and  that  something  is  his  skin.  He 
casts  it  aside,  however,  with  but  little  reluctance,  for  a  new  one  is 
ready  to  take  its  place,  and  immediately  begins  to  satiate  his  appetite 
once  more.  Five  successive  times  his  skin  gets  too  small  for  his  body 
and  is  east  aside.  Between  each  of  these  moults  the  wings  are  grow- 
ing, and  when  the  fifth  skin  is  shed  he  emerges  a  mature  and  full 
fledged  insect. 

However,  all  locusts  do  not  pass  the  winter  in  the  egg  state.  Three 
or  four  species  hatch  in  early  autumn  and  the  young  in  various  stages 
can,  in  suitable  localities,  be  seen  jumping  vigorously  about  on  any 
warm  sunny  day  in  mid-winter.  If  their  presence  at  such  a  season 
comes  to  the  attention  of  a  newspaper  reporter,  the  press  of  the  fen- 
tire  State  is  apt  to  teem  with  warnings  of  a  coming  "grasshopper 
plague,"  of  which  the  youngsters  are  thought  to  be  the  advance 
guard.  These  hibernating  young  arc  the  first  to  reach  maturity  the 
next  spring,  usually  becoming- full  grown  about  the  30th  of  April. 

A  number  of  species  of  Acrididas,  especially  of  those  belonging  to 
the  genus  Melanoplus,  possess,  in  the  adult  stage,  only  rudimentary 
tegmina  and  wings,  and  resemble  immature  insects  or  nymphs  in 
appearance.  A  close  examination  will  show,  however,  that  these 
adults  have  the  tegmina  in  the  proper  position,  while  in  the  immature 
stages  of  these  and  other  forms,  the  tegmina  and  wings  are  inverted, 
being  twisted  about  so  that  the  faces  and-margins  are  just  the  oppo- 
site of  what  they  are  in  the  perfect  insect. 

About  540  species  of  Acrididcc  are  known  from  the  United  States. 
These  are  divided  among  four  sub-families,  all  of  which  are  repre- 
sented in  the  Indiana  fauna,  63  species  having  been  taken  in  this 
State.    These  sub-families  may  be  separated  by  the  following  table: 


A   SYNOPSIS  OF  THE   SUB-FAiULIES   OF   ACRIDID.E    KXOWX   TO   OOCUR  IX 

IXDIAXA. 

.  Size,  very  small;  pronotum  extending  to  or  beyond  the  end  of  ab- 
domen; tegmina  represented  by  small  scales  oi*  lobes  on  the  sides 
of  the  body;  claws  of   tarsi   without  a   pad   or  cushion  between 

them Te TTiGiN.E.  p.  215 

.  Size,  larger;  pronotum  never  extending  over  the  abdomen;  tegmina 
usually  well  developed,  but  sometimes  abbreviated  or  even  want- 
ing; claws  of  tarsi  furnished  with  a  small  cushion  or  pad  between 
them. 

6.    No  spine  or  tubercle  on  the  presternum  between  the  front  pair 
of  legs. 

c.    Face  or  front  head  very  obliqne.  usually  meeting  the  ver- 
tex at  an  acute  angle;  the  fastigium  horizontal  or  a  little 
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ascending;  foveolse  usually  present  and  well  developed; 
median  carina  of  tlie  pronotiim  never  raised  in  the  form 

of  a  crest,  or  cut  by  more  than  one  sulcus 

Tryxalin/E,  p.  232 

cc.    Pace  or  front  of  head  nearly  or  quite  vertical  and  rounded 

whex'e  it  meets  the  vertex;  the  fastigium  almost  always 

sloping  sharply  downward;   foveolte   generally   obscure; 

m.edian  carina  of  pronotum  often  crested  and  usually  cut 

by  more  than  one  sulcus CEdipodin^,  p.  251 

bl).    A  distinct  conical  or  cylindrical  spine  present  on  the  front  mar- 
gin of  the  prosternum iAcridin.e,  p.  285 


Sub-family  TETTIGIN.l?:. 

The  members  of  this  sub-family,  known  as  the  "grouse  locusts," 
are  our  smallest  Acridians.  They  are  readily  known  from  all  other 
locusts  by  having  the  pronotum  prolonged  and  tapering  backward  to 
such  an  extent  that  it  reaches  to  or  beyond  the  tip  of  the  abdomen. 
The  tegmina  are  rudimentary,  being  represented  only  by  small  oval 
lobes  or  scales,  placed  on  the  sides  of  the  body  and  usually  covering  a 
small  portion  of  the  base  of  the  wings.  The  wings  are  usually  pres- 
ent and  well  developed,  especially  in  their  anal  area,  though  both 
they  and  the  tegmina  are,  in  a  few  instances,  wanting.  The  proster- 
num is  prolonged  in  front  by  a  half  circular  "chin  piece"  which  en- 
velops the  maxillaj  and  other  mouth  parts  like  a  muffler;  no  arolia 
or  pads  are  present  between  the  terminal  claws  of  the  tarsi.  The 
males  of  most  of  the  species  are  much  narrower  bodied  than  the  fe- 
males; their  sub-anal  plate,  viewed  from  the  side,  is  conical  or  tri- 
angular; the  supra-anal  plate  lanceolate  or  triangular.  The  valves 
of  the  ovipositor  are  armed  with  small  rounded  teeth  on  their  outer 
edges,  and  their  extremities  sharply  diverge. 

These  little  grouse  locusts  are  the  only  members  of  our  Indiana 
Acrididag  which  pass  the  winter  in  the  imago  or  mature  stage.  On 
the  approach  of  winter  they  hide  beneath  chunks,  chips,  rubbish,  the 
loose  bark  of  logs,  or  beneath  the  bottom  rails  of  old  fences.  Some- 
times a  warm  sunny  day  in  mid-winter  tempts  them  forth  in  numbers, 
and  on  such  occasions,  the  earth  seems  to  swarm  with  them  as  they 
leap  before  the  intruder,  their  hard  bodies  striking  the  dead  leaves 
with  a  sound  similar  to  that  produced  by  falling  hail.  If  the  winter 
is  an  open  one,  with  alternate  periods  of  tb awing  and  freezing,  many 
of  them  doubtless  perish.  On  the  first  warm  days  of  spring  they  can 
be  collected  by  hundreds  from  any  grass-covered  hillside  having  a 
sunny  southern  exposure,  or  from  the  boggy  places  along  the  margins 
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of  lakes  and  streams.  Ilaiu-oek  has  written  entertainingly  of  their 
habits  as  follows: 

"Tlie  jump  of  tlie  grouse  locust  is  peculiar  in  tliat  it  is  quick  and 
inconspicuous  and  in  this  that  it  alights  almost  invariably  on  the 
ground.  The  young  of  the  larger  Orthoptera  iisually  alight  on  grass 
or  stems  of  plants,  dodging  behind  them  for  protection.  Tlie  re- 
nuirkable  color  of  tliese  little  Acridians,  harmonizing  in  every  in- 
stance with  the"  soil,  makes  it  sometimes  difficult  to  locate  them. 
This  protective  resend)hince  is  carried  out  to  perfection,  the  little 
insects  living  on  tlie  soil  scattered  with  debris  faded  out  by  lliu  hut 
sun,  and  the  lights  and  shadows,  in  whatever  way  they  play,  are 
copied  exactly.  No  shade,  color  or  arrangement  of  markings  seems 
impossible  of  simulation,  and  every  individual  is  a  study  in  color 
harmony. 

'"The  grouse  locusts  feed  upon  the  vegetable  mold  or  decomposing 
soil  sometimes  mixed  with  a]ga%  or  on  the  lichens,  mosses,  tender 
sprouting  grasses,  sedges,  germinating  seeds  of  plants  and  debris 
found  in  such  situations.  Particularly  sought-after  morsels  are  the 
various  colored  surface  clays  and  the  black  muck,  consisting  of  rich 
vegetable  mold.  They  are  ravenous  eaters,  as  one  might  infer- from 
the  dietary  list  just  mentioned,  and  the  fecal  excrement,  on  reaching 
Ihe  end  of  the  abdominal  appendages,  is  thrust  away  from  the  body 
by  a  rapid  kick  of  the  hind  tibia. 

"•Fn  the  middle  of  May  (Illinois)  the  first  eggs  are  laid  in  the 
ground,  the  female  accomplishing  this  act  by  making  a  shallow  bur- 
row with  her  ovipositor.  The  young  larvae,  hatched  from  this  brood, 
mature  by  fall,  passing  the  following  winter  in  the  adult  state.  The 
broods  hatched  in  late  June  and  early  July  are  often  immature  by 
the  time  winter  arrives,  and  we  find  them  hibernating  in  the  pupa 
state.  Thus  it  is  that  the  Tettiginas  are  about  the  earliest  insects  to 
be  found  in  the  spring,  appearing  as  early  as  March.  The  time  of 
ineiibafion  varies  with  the  temperature,  the  early  broods  of  Tetlir 
hatching  in  twenty-three  days,  but  as  the  days  become  warmer  this 
period  is  shortened  to  sixteen  days.  The  number  of  eggs  of  Tettix 
and  ravdlvHiv  vary  coiisidei'aMy.  but  there  are  more  often  10,  13  or 
1()  in  each  burrow;  in  TcUighlca  varying  from  12  to  20. 

"^'During  the  life  of  these  little  Tettigians  they  are  more  or  less 
constanlly  in  danger  of  enemies  among  the  arachnida,  insecta,  and 
some  of  the  vertebrata.  The  larva  of  a  red  mite  (Trombidian)  is 
one  of  the  most  frequent  sources  of  annoyance.  Acting  as  a  parasite 
the  Trombidian  larva  clings  on  the  body  and  attaches  itself  out  of  the 
reach  of  the  victim.    There  it  remains  to  sap  the  juices  of  the  host's 
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body.  It  is  found  on  many  species.  Among  insect  pests^,  ants  and 
bugs  are  sometimes  deadly  to  them.  In  a  wet  ditch  in  June  the 
writer  found  a  number  of  small  dark-brown  ants  dragging  along  the 
ground  a  female  Teftix  ornatus  which  had  just  been  killed  by  them. 
When  endeavoring  to  capture  some  Tetiix  at  the  same  place  my  at- 
tention was  drawn  to  a  colony  of  those  ants  acting  in  a  panicky  state 
of  excitement,  the  cause  of  this  being  that  they  had  darted  upon  the 
insect  the  author  was  pursuing,  tumbling  it  over  and  biting  it  sav- 
agely about  the  neck.  The  little  loctist  finally  escaped  by  a  vigorous 
jump. 

"According  to  P.  R.  Uhler,  Galgulus  ocuJatus,  a  true  bug,  is  a  seri- 
ous enemy.  'This  insect  may  often  be  seen/  says  Uhler^,  "^in  the  month 
of  May  walking  about  between  the  stones  on  the  low  banks  of  brooks 
and  streams,  where  Tdtix  and  Paratettix  abound,  watching  an  oppor- 
tunity to  seize  one  of  these  insects,  and  when  the  favorable  moment 
arrives,  leaping  suddenly  upon  one  of  them,  clasping  it  with  tight 
embrace  between  the  front  femora  and  tibise  and  then  sucking  out  its 
vital  juices.' " 

Toads,  fishes  and  birds  also  feed  upon  them  when  opportunity 
offers. 

Nine  genera,  45  species  and  numerous  varieties  of  these  grouse 
locusts  are  described  from  the  United  States  in  the  latest  monograph 
of  the  group.*  Of  these  13  species,  representing  five  genera,  have 
been  taken  in  Indiana.  The  genera  found  in  the  State  may  be  sepa- 
rated by  the  following  table: 

KEY  TO   C4ENERA  OF  INDIANA   TETTIGINiE. 

a.    Anteuupe  with  12  to  14  joints;  front  femora  more  or  less  compressed, 
carinate  above. 

&.    Vertex  of  lieacl  extending  beyond  the  front  of  eyes,  wider  than 
one  of  them;  its  front  angulate  or  rounded,  not  truncate. 
c.    Front  dorsal  margin  of  pronotum  when  truncate  not  ad- 
vanced upon  the  head  to  the  eyes;   facial  ridges  not 
for  Iced;  front  of  vertex,  when  viewed  from  the  side,  an- 
gulate  or  sub-rounded. 

d.  Pronotum  with  its  median  carina  raised  in  the  form 
of  a  crest  and  more  or  less  arched  lengthwise;  the 
front  margin  produced  in  an  angle  over  the  back 
of  the  head.  Upper  notch  or  sinus  on  the  hind 
margin  of  lateral  lobe  of  pronotum  shallow,  about 

one-half  as  deep  as  the  lower 

XII.   NOMOTETTIX,  p.  218 


•■■"The  Tettigida;  of  North  America,"  by  Dr.  J.  L.  Hancock,  Chicago,  1902. 
44-Geol. 
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dd.    Pi'onoturu   with  its  median  carina  low,   not  arched; 

its  front  not  produced  forward.     Upper  notch  or 

sinus  on  hind  margin  of  lateral  lobe  of  pronotum 

nearly  as  deep  as  the  lower.  . .  .XIII.  Tettix,  p.  219 

cc.    Front  dorsal  margin  of  pronotum  tnancate  and  advanced 

upon  the  head  to  the  eyes;  facial  ridges  with  their  lower 

halves  strongly  forlced;   front  of   vertex,   when   viewed 

from  the  side,   distinctly  rounded 

XIV.  Neotettix,  p.  22G 
bb.    Vertex   of   head   not  extending  beyond  front  of   eyes,   usually 

narrower  tlian  one  of  thorn;  its  front  usually  truncate 

XV.  Paratettix,  p.  227 
Off.    Antenna3  with  21  or  22  joints;  front  femora  distinctly  and  broadly 

grooved  or  sulcate  above XVI.  Tettigidea,  p.  228 

XII.     No]noTETTix  Morse  (1894). 

The  members  of  this  genus  can  be  easily  distinguished  from  the 
other  Tettigians  hy  the  characters  given  in  the  key.  The  high  arched 
crest  of  the  pronotum,  and  (in  our  species)  its  projection  forward  in 
an  angle  over  the  back  of  the  head,  are  especially  notable.  Between 
the  posterior  portion  of  the  eyes  and  the  median  line  of  the  pronotum 
a  pair  of  nipple-like  tubercles  are  usually  present.  The  antennae  are 
short  and  filiform  with  12,  rarely  13,  joints.  The  pronotum  in  most 
specimens  reaches  only  to  end  of  abdomen,  the  inner  wings  then 
being  rudimentary.  An  occasional  example  of  some  of  the  species 
is  found  in  which  the  pronotum  is  prolonged  and  the  wings  well  de- 
veloped. These,  according  to  Morse,  are  examples  of  a  reversion  to 
the  earlier  long-winged  type  of  females.  Tlie  hind  femora  are  wider 
and  stouter  proportionally  than  in  the  other  genera. 

Seven  nominal  species  of  Nomotcttix  have  been  described  from 
the  United  States.  Of  these,  but  one  has,  as  yet,  been  taken  in 
Indiana. 

17.     Nomotettix  co^^PRESS^s  Morse.     The  Crested  Grouse  Locust. 

NomoU'ttix  coviprn^sun  Morse,  96,  III,  1895,  15;  Scudd.,   188,  1900,  15; 

Hanc,  69,  1902,  55,  58. 
Bafrachidea  crhtata  Bl.,  4,  XXIII,  1891,  100  (not  Harris). 
Batrachidea  carinala  Bl.,  6,  XXIV,  1892,  33  (not  Scudd.). 

Body  small,  compressed,  granulate;  grayish  or  fuscous  brown  in 
color,  the  sides  of  pronotum  often  ornamented  with  one  or  two  ir- 
regular shaped  velvety  black  or  black  and  white  spots.  Vertex  nearly 
twice  as  wide  as  one  of  the  eyes,  a  little  higher  than  the  eyes  and  ex- 
tending in  front  of  them,  its  front  border  sub-rounded.  Pronotum 
strongly  compressed,  its  front  dorsal  margin  advanced  in  an  angle 
over  the  bond  to  the  posterior  third  of  the  eyes.     Median  carina  of 
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j^ronotiun  strong!}'  crested  and  arcuate;  so  compressed  and  thin  in 
section  that  the  punctuhitions  of  its  surface  appear  translucent  when 
held  against  the  light.  In  the  shorter  and  more  common  form  the 
pronotum  exceeds  but  slighth'  the  tip  of  ahdomen  and  the  wings  do 
not  reach  its  apex;  in  the  long  form  the  pronotmn  extends  3  mm.  and 
the  wings  4  mm.,  beyond  the  tip  of  ahdomen. 

Measurements:  Length  of  body,  male,  7.5  mm.,  female,  8  mm.; 
of  antennge,  3  mm.;  of  pronotum,  male,  7.3  mm.,  female,  8  mm.;  of 
hind  femora,  male,  4.3  mm.,  female,  5  mm.  Length  of  pronotum, 
long  form,  10  mm. 

This  crested  grouse  locust  probably  occurs  in  most  portions  of 
Indiana,  having  been  taken  by  the  writer  in  Perry,  Monroe,  Vigo  and 
Lake  counties,  while  Dr.  Hancock  has  found  it  abundant  at  Dune 
Park,  Porter  County.  In  the  southern  portion  of  the  State  it  makes 
its  home  on  the  sides  of  dry  sunny  banks  in  pastures  where  the  grass 
is  scant  or  has  been  cropped  short,  and  where  the  species  of  "Ever- 
lasting," Antennaria  and  Anaphalis,  delight  to  grow.  In  such  places 
it  may  be  taken  by  the  score  in  late  autumn  or  early  spring.  In  the 
northern  counties  it  lives,  says  Hancock,  "on  dry,  sandy  soil,  lightly 
covered  by  fragments  of  twigs,  leaves,  and  various  fine  debris  accumu- 
lated from  past  seasons.  It  frequently  seeks  retreat  among  prickly 
pear  cactus  on  mossy  covered  ground,  slightly  sheltered  by  trees, 
among  sand  dunes.  It  is  a  curious  little  species,  and  though  some- 
times quite  common  locally,  it  requires  the  exercise  of  tact  on  hands 
and  knees  to  capture  the  sprightly  little  insects.  In  the  cool  October 
morning  they  did  not  appear  to  jump  far,  but  as  the  sunlight  warmed 
the  ground  they  became  more  active.  Some  were  in  the  last  pupa 
stage,  but  the  majority  were  adult." 

But  two  specimens  of  the  long-Avinged  form  have  been  taken 
among  the  hundreds  of  short-winged  ones  collected  in  this  State,  a 
male  in  Vigo  County  and  a  female  in  Perry  County.  On  account  of 
the  greater  length  of  the  pronotum,  its  median  crest  does  not  appear 
so  prominent  nor  so  strongly  arched  in  the  long-winged  form  as  in 
the  more  common  one.  Dr.  Hancock,  in  a  recent  letter,  has  given 
the  varietal  name  aiavus  to  this  long-winged  form. 

XIII.     Tettix  Charpentier  (1841). 

In  this  genus  the  median  carina  of  the  pronotum  is  distinct  but 
not  arched  or  raised  in  the  form  of  a  crest.  The  vertex  is  wider  than 
one  of  the  eyes,  and  its  front  projects  beyond  them.  Antenna?  short, 
stout  or  slender,  usually  composed  of  14  joints.     Pronotum  with  its 
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front  margin  Irnncate,  or  scarcely  angulate,  but  little  produced  for- 
ward upon  the  head,  reaching  to  end  of  abdomen  in  short-winged 
forms  and  much  beyond  it  in  long-winged  forms  of  the  same  species; 
the  upper  lateral  notch  or  sinus  nearly  as  deep  as  the  lower.  Eleven 
species  of  .the  genus  have  been  described  from  the  United  States,  five 
of  which  arc  known  to  occur  in  Indiana.  These  may  be  distinguished 
by  the  following 

KEY    TO    INDIANA   SPECIES   OF   TETTIX. 

a.  Median  carina  of  pronotum  more  or  less  distinctly  elevated  along  its 
entii-e  length;  dorsal  surface  of  pronotum  higher  in  the  middle, 
sloping  on  the  sides;  its  surface  rugose  or  wrinkled,  as  well  as 
granulated. 

b.  Bodj^  slender,  the  posterior  portion  of  pronotum  long  drawn  out; 
vertex  viewed  from  above,  obtusely  angulate,  its  median 
carina  not  projecting  beyond  the  sides.  . .  .18  (jraniilatiis,  p.  220 
hh.  Body  less  slender;  pronotum  less  prolonged  posteriorly;  front  of 
vertex  rounded,  its  median  carina  distinctly  projecting.  . .  . 
c.  Front  half  of  pronotum  with  its  median  carina  but  little 
raised;  middle  femora  of  male  but  slightly  enlarged,  the 

expanded  portion  but  one-third  as  long  as  broad 

19  ornatus,  p.  222 

cc.    Front  half  of  pronotum  with  its  median  carina  compressed 

and  more  elevated,  more  or  less  arcuate;  middle  femora 

of  male  enlarged,  their  expanded  portion  nearly  or  quite 

one-half  as  long  as  broad 20  hancocli,  p.  223 

(Id.  INIedian  carina  of  pronotum  indistinct,  being  not  at  all  or  very  little 
elevated;  dorsal  surface  of  pronotum  flat,  or  nearly  so,  the  surface 
granulated,  rarely  if  at  all  rugose. 

(/.  Body  rather  slender,  the  posterior  portion  of  pronotum  pro- 
longed, acute;  vertex  distinctly  depressed  in  front;  eyes  promi- 
nent; frontal  costa  straight  and  naiTowly  suleate 

21  arcnosiis,  p.  224 
(Id.    Body  more  robust,  the  pronotum  less  prolonged  posteriorly;  ver- 
tex but  little  depressed  in  front;  eyes  of  medium  size;  frontal 
costa,  when  viewed  from  the  side,  distinctly  sinuate 

22  ohscunis,  p.  225 

18.     Tettix  granulatus  (Kirby). 

Acrydium  g t-a nidat i im  K.irhj,  79,  1837,  251. 

Teilh-  grmudatm  Seiidd./l4  1,  YH,  1862,  474;  Id.,  188,  1900,  16; 
Thos.,  206,  Y,  1873,  182;  Riley,  1  17,  YllI,  1876,  150,  Fig. 
47;  Id.,  1  1  9,  1877,  230,  Fig.  42;  Id.,  2  1  4,  I.  1878,  256,  Fig.  11; 
Id.,  122,  n,  1884,  192,  Fig.  268;  Lint  ,  82,  H,  1885,  197,  Fig. 
59;  Bol.,  19,  1887,  91;  Fern.,  53,  1888,  46,  Fig.  18;  Morse,  94, 
YII,  1894,  154,  163,  Plate  6,  Figs.  3,  3a;  Bl.,  II,  XX^^,  1894, 
220;  Bent.,  3,  YI,  1894,  309;  Hauc.,  67,  XXIII,  1896,  237, 
Plate  YI,  Figs.  3,  3a;  Plate  IX,  Fig.  28;  Id.,  68,  X,  1899,  279; 
Id.,  69,  1902,  69,  Plate  TV,  Figs.  2,  2a;  Lugg.,  84,  1898,  107, 
Fig.  63. 

Tettiv  morsei  Heme. ,  68,  X,  1899,  280. 
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Color  variable,  usually  wholly  grayish  or  reddish  brown,  sometimes 
blackish,  often  with  a  whitish  median  band  along  the  full  length  of 
the  pronotum.  Surface  of  pronotum  and  legs  finely  granulated;  the 
dorsal  surface  of  pronotum  also  rugose  with  numerous  short  ridges  or 


Fig.  39.     Tcttix   gi-amdatus  lj.i\r\>y).    (After  Lugger.) 


wrinkles.  Anterior  border  of  vertex  considerably  advanced  in  front 
of  eyes,  obtusely  angulate  or  very  slightly  rounded,  the  mid-carina 
projecting  but  little  if  any  beyond  the  sides.  Face  very  oblique,  eyes 
small.  Body,  especially  that  of  male,  very  slender.  Pronotum  ^vith 
front  margin  truncate,  its  posterior  portion  long  drawn  out,  the  apex 
acute,  passing  the  hind  feinora;  its  median  carina  prominent  through- 
out but  not  crested.  Inner  wings  reaching  to  or  slightly  beyond  tip 
of  pronotum;  in  life  bluish  or  bottle  green  in  color.  A  form  with  the 
pronotum  and  wings  more  or  less  abbreviated  is  occasionally  found 
with  the  common  form.  To  it  Hancock  has  given  the  varietal  name 
variegatus. 

Measurements:  Length  of  body,  male,  8.5  mm.,  female,  11  mm.; 
of  pronotum,  male,  11  mm.,  female,  13.5  mm.;  of  hind  femora,  male, 
G  mm.,  female,  7  mm. 

This  slender  grouse  locust  doubtless  occurs  throughout  the  State, 
having  been  taken  in  Lake,  Porter,  Fulton,  Marshall,  Marion  and 
Franklin  counties.  It  is  probably  muc'h  more  abundant  in  north- 
ern than  in  southern  Indiana,  as  its  general  range  is  northerly,  ex- 
tending from  ocean  to  ocean  and  northward  through  British  America. 
It  has  an  especial  liking  for  marshy  and  boggy  tracts  about  the 
margins  of  lakes  and  tamarack  swamps,  though  it  is  likely  to  occur 
anywhere  in  low  v/et  woods.  In  Vigo  County  I  found  it  hibernating 
beneath  logs  along  the  sandy  border  of  a  large  river  bottom  pond. 
The  light  band  along  the  middle  line  of  pronotum  is  in  a  high  degree 
protective  when  the  locust  dwells  among  the  grasses  and  sedges  of 
marshy  tracts,  as  it  harmonizes  with  the  dried  blades  of  these  plants. 
Hancock  has  found  granulalus  in  Wisconsin  on  the  ground  "about 
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[)rostrate  tree  trunks,  which  were  molding  in  decay  and  covered  with 
greenish  lichens  and  moss.  The  yellowish  and  brownish  fallen  leaves 
were  everywhere  scattered  over  the  bed  of  the  forest.  Occasionally, 
when  the  wind  was  not  blowing,  the  author  was  able  to  mark  the  pres- 
ence of  Tettigids  by  the  sound  made  as  they  jumped  upon  the  dried 
leaves."  Morse  says  that  "in  New  England  this  species  prefers  sedgy 
meadow  lands  and  swales  on  sandy  soil  occasionally  flooded  by  rains 
or  freshets  and  perpetually  moist.  The  bulk  of  my  specimens  were 
taken  on  a  boggy  swamp  which  had  been  filled  in  witli  sand,  and  on 
which  water  stood  more  or  less  of  the  time." 

19.     Tettix  ornatus  (Say).     The  Ornate  Grouse  Locust. 

Acn/diitm  ornatum  Say,   137,  I,  1824,  Plate  V. 

Acridium  omnlmn  Say,   139,  I,  1859,  10,  Plate  5,  Fig.  1. 

Tetrixornatm  Harr.,  70,  1835,  577;  Id.,  7  2,  1862,  186. 

TettLr  ornalH.'<  Qcndd. ,  14  1,  VU,  1862,  474;  M.,  188,  1900,  17;  Glov., 
62,  1872,  Plate  V,  Figs.  1,  2;  Plate  Xn,  Fig  10;  Tlios.,  206,  V, 
1873,  183;  Riley,  122,  n,  1884,  192;  Liut.,  82,  II,  1885,  197; 
Bol.,  19,  1887,  90;  Feru.,  53,  1888,  46;  Bl.,  4,  XXIH,  1891, 
100;  Id.,  1  1,  XXVI,  1894,  220;  Id.,  16,  1899,  236,  Fig.  62; 
Morse,  94,  YII,  1894,  152,  Plate  6,  Figs.  2,  2a-c;  Beut.,  3,  VI, 
1894,  310 ;  Hauc.  ,67,  XXIII,  1896,  plate  VI,  Figs.  1,2;  Plate  YUL 
Fig.  20;  Plate  IX,  Fig.  29;  Id.,  69,  1902,  78,  Plate  UI,  Fig.  4; 
Plate  XI,  Fig.  3;  Lugg.,  84,  1898,  108,  Fig.  64. 

Tetti.r  tmnigidavh  Scudd.,  14  1,  VII,  1862,  475;  Thos.,  206,  V,  1S73, 
185;  Bol.,  19,  1887,  91;  Fern.,  53,  1888,  47;  Beut.,  3,  VI, 
1894,  310;  Lugg.,  84,  1898,  109;  Hanc,  69,  1902,  80. 

Body  of  moderate   size;  color   extremely   variable;  usually  dark 

grayish,  sometimes  rusty  brown  or  fuscous;  often  ornamented  witli 

two  or  four  irregular  velvety  brown  spots  on  dorsal  surface  of  pro- 

notum,  more  rarely  a  large  whitish  spot  in  front  of  these;  the  hind 

femora  often  with  one  or  two  white  blotches  on  its  outer 

face.     Surface  of  pronotum  and  legs  everywhere  finely 

granulate;  the  posterior  half  of  the  pronotum  usually 

rugose,  with  numerous  short,  oblique  wrinkles  or  ridges. 

Vertex  extending  in  front  of  eyes,  somewhat  rounded 

in  front,  its  median  carina  projecting  forward  beyond 

the  sides.     Pronotum  variable  in  length,  in  the  long 

form  less  prolonged  backward  than  in  granulatus,  its 

Tettix  omaius     dorsal  frout  margin  truncate;  the  median  carina  dis- 

Lu    crr"^     tinct  but  not  as  high  as  in  granulatus.     Inner  wings 

fully  developed,  extending  a  little  beyond  the  apex  of 

pronotum.    The  form  with  pronotum  and  wings  shorter  is,  as  shown 

by  the  synonymy,  the  one  formerly  known  as  T.  triangularis  Scudd. 
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The  two  forms  have  heen  proven  by  Hancock  to  interbreed  and  the 
measurements  intergrade,  the  following  table  vshowing  the  extremes: 

Measurements:  Length  of  body,  male,  8.5-12.5  mm.;  female,  9- 
13.5  mm;  of  pronotum,  male,  7.5-10.5  mm.,  female,  8-12  mm.;  of 
hind  femora,  male,  4.5-5.5  mm.,  female,  5-7  mm. 

The  ornate  grouse  locust  seems  to  be  rather  common  in  Indiana, 
having  been  taken  in  Crawford,  Posey,  Marion,  Putnam,  Lake,  Por- 
ter and  Laporte  counties.  It  may  be  taken  any  month  in  the  year 
but  in  late  autumn  and  early  spring  is  most  abundant,  being  then 
usually  found  along  the  edges  of  dry  open  woods  and  on  gravelly 
hillsides,  while  in  summer  it  is  occasionally  found  in  company  with 
Paratettix  cucullatus  about  the  borders  of  streams  and  ponds.  It 
sometimes  makes  its  home  in  grassy  plots  and  lawns,  especially  those 
which  are  wooded,  in  the  outskirts  of  cities,  and  is  then  often  seen 
sunning  on  the  cement  and  other  sidewalks  along  their  margins.  The 
form  triangularis  more  often  occurs  in  sandy  localities,  and  in  some 
places  far  outnumbers  the  typical  form. 

On  a  bright  sunny  afternoon  in  late  November,  I  once  found  both 
forms  of  ornaius  very  common  on  a  sloping  hillside  two  miles  north 
of  Indianapolis.  A  clover  field  was  here  adjoining  an  open  woods 
pasture,  and  the  second  crop  had  been  cut  in  October  for  the  seed. 
Many  of  the  dead  stalks  had  fallen  close  along  the  fence  row  sepa- 
rating the  fields,  and  here  the  Tettix  were  in  abundance,  their  bodies 
all  grayish  brown,  and  corresponding  very  closely  to  the  dead  clover 
stems;  so  closely,  indeed,  that  they  were  not  visible  until  they  hopped, 
and  then  had  to  be  "marked  down"  before  they  were  captured.  Be- 
neath the  bottom  rails  of  the  old  fence  thjey  had  found  a  comfortable 
abiding  place  and  Mdnter  retreat,  and  on  this  bright  afternoon  had 
been  tempted  forth  to  bask  in  the  sunlight  and  perchance  to  feed 
upon  the  green  clover  leaves  which  were  yet  abundant  in  places 
among  the  dead  and  fallen  stems. 

20.     Tettix  hancocki  Morse.     Hancock's  Grouse  Locust. 

Tetti.r  hancocki  Morse,     101,  YII,  ]S99,  200;   Scudd.,    188,   1900,   16; 
Hanc,  69,  1902,  81,  Plate  IV,  Fig.  4;  Plate  XI,  Figs.  5,  5a. 

This  species  is  allied  to  2\  ornnlus  Say,  with  which  it  agrees  in 
color,  granulation  and  rugosity  of  surface,  but  diifers  in  its  more 
robust  form  with  wider  and  generally  more  projecting  vertex,  slightly 
more  prominent  mid-carina;  in  the  generally  more  abruptly  forked 
and  wider  facial  costa,  and  notably  in  the  enlarged  middle  femora; 
the  expanded  portion  of  the  latter  in  the  male  being  nearly  or  quite 
one-half  as  broad  as  long  (in  ornaius  seldom  more  than  one-third); 
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in  the  female  the  tlilTerence  is  less  noticeable.  The  humeral  angles 
of  tlie  pronotum  are  more  pronounced  and  tlie  mid-carina  is  a  little 
more  elevated  in  its  anterior  portion. 

Forms  with  both  long  and  short  pronotum  occur,  the  varietal  name 
ahhreviatus  having  been  given  to  the  shorter  one.  In  the  long  ex- 
amples the  pronotum  and  wings  pass  the  hind  femora  about  3.5  mm. 

Measurements:  Length  of  body,  male,  8.3-12  mm.,  female,  9-13 
mm.;  of  pronotum,  male,  8.5-11  mm.,  female,  8-12  mm.;  of  hind 
femora,  male,  5  mm.,  female,  5.5-6  mm. 

This  species  has  been  taken  only  in  Marion  and  Vigo  counties. 
From  the  latter  locality  some  of  Morse's  type  specimens  were  secured. 
It  frequents  the  same  localities  as  T.  ornatus,  the  species  to  which  it 
is  most  closely  allied.  In  the  localities  where  it  has  been  found,  short 
forms  have,  up  to  the  present,  proven  more  abundant  than  the  long 
ones.  It  will  prol)ably  be  found  to  occur  more  commonly  in  the 
northern  half  of  the  State,  as  its  range  is  northerly,  being  given  by 
Scudder  as  "Montreal  to  S.  Dakota  and  Nebraska." 

21.     Tettix  arenosus  Burmeister.     The  Granulated  Grouse  Locust. 
Tetlrix  arenosa  Burm.,  40,  II,  1838,  659. 
Tettu-  arenosiis,  BoL,   1  9,  1887,  95;  BL,   11,  XXVI,  1894,  219  (in  part) ; 

Scudd.,   188,  1900,  16;  Hanc,  69,  1902,  68,  85,  Plate  UI,  Fig. 

3;  Plato  IV,  Figs.  5,  5b. 
Tctti.r  unuifa  Thorn.,  206,  V,  1873,  184  (in  part). 

Body  rather  slender;  the  pronotum  everywhere  minutely  granulate 
but  little  rugose  or  wrinkled.  Color  grayish  or  blackish,  often  with  a 
large  squarish  white  spot  on  the  dorsal  surface  between  the  humeral 
angles;  this  spot  usually  with  traces  of  black  on  its  hind  margin. 
Vertex,  viewed  from  above,  nearly  twice  the  width  of  one  of  the  eyes, 
depressed  in  front;  extending  but  little  beyond  the  front  of  the  eyes, 
its  front  margin  subtruncate,  the  median  carina  indistinct,  scarcely 
if  at  all  projecting.'  Eyes,  when  viewed  from  above,  prominent. 
Antennae  slender,  the  joints  elongate.  Pronotum  with  its  front  mar- 
gin truncate,  its  posterior  portion  prolonged,  and  extending  much  be- 
yond the  hind  femora,  its  dorsal  surface  flat,  the  median  carina  indis- 
tinct, scarcely  or  not  at  all  elevated.  Inner  wings  fully  developed,  a 
little  surpassing  the  pronotum. 

Measureinents:  Length  of  body,  male,  8  mm.,  female,  9  mm.;  of 
pronotum,  male,  10.5  mm.,  female,  13  mm.;  of  hind  femora,  male,  5 
mm.,  female,  5.5  mm. 

This  is  a  common  insect  in  Indiana,  especially  in  the  southern  half. 
Specimens  in  my  collection  are  from  Posey,  Orange,  Crawford,  Mon- 
roe, Vigo.  Putiiaiti  iiJid  Kosciusko  counties.    From  ornaius  it  may  be 
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readily  known  hj  its  more  slender  form,  flatter  pronotmn  with  less 
prominent  median  carina,  and  by  its  evenly  and  finely  granulated  sur- 
face. The  annulations  of  antennae  and  legs  are  much  less  distinct 
than  in  ornatus  and  the  general  color  is  not  so  variable.  It  frequents 
upland  Avoods  which  are  dry  and  open,  being  seldom  found  in  the 
vicinity  of  Avater.  It  Avas  originally  described  from  South  Carolina, 
and  its  general  range  is  southern. 

22.     Tettix  obscurus  Hancock;     The  Obscure  Grouse  Locust. 

Tctfix  obscunifi  Hanc,  6  7,  XXIII,  189fi,  239,  Plate  VII,  Figs.  9,  9a,  10, 

10a;    Plate  IX,  Figs.  23,  25;    Id.,  69,  1902,  87;    Scudd.,    188, 

1900,  17. 
Ti'ffi.r  injlatti><  Hauc,  6  7,  XXIII,  1896,  238;  Scudd.,    18  8,  1900,  17. 
Tettix  anyaUns  Hauc,  6  7,  XXIII,  1896,  238;  Scudd.,    18  8,  1900,  16. 

Allied  to  arenosus,  Avith  which  it  agrees  in  color;  body  more  robust. 
Vertex,  AdcAved  from  above,  twice  the  width  of  one  of  the  eyes,  but 
little  depressed  in  front;  extending  beyond  the  front  of  eyes  to'  a  dis- 
tance equal  to  one-fourth  the  diameter  of  one  of  them;  its  median 
carina  but  little  distinct,  not  advanced  beyond  the  sides.  Frontal 
costa  distinctl}''  sinuate  betAveen  the  lower  portions  of  the  eyes,  form- 
ing a  small  protuberance  at  the  junction  Avith  the  median  carina  of 
the  vertex.  Eyes  of  medium  size.  Prouotum  truncate  in  front, 
strongly  constricted  before  the  shoulders,  less  prolonged  backward 
than  in  arenosus;  the  median  carina  indistinct  through  most  of  its 
length,  a  little  raised  on  anterior  third.  Inner  Avings  extending 
slightly  beyond  tip  of  pronotmn. 

Measurements:  Length  of  body,  male,  11  mm.,  female,  13  mm.;  of 
pronotum,  male,  10.5  mm.,  female,  12  mm.;  of  hind  femora,  male,  5 
mm.,  female,  5.5  mm. 

Among  a  number  of  grouse  locusts  sent  to  Dr.  Hancock  Avcre  nu- 
merous examples  from  Vigo,  Marion  and  Lake  counties  Avhich  he  re- 
ferred to  this  species.  They  Avere  taken  in  company  with  T.  arenosus 
and  Avere  by  me  considered  that  species.  In  my  opinion  time  Avill 
show  that  obscurus  is  but  a  form  of  arenosus,  as  Dr.  Hancock  wrote 
me,  when  returning  the  specimens,  that  some  of  those  labeled  by  him 
as  obscurus  "shade  off  into  forms  approaching  arenosus." 

Hancock^s  T.  gibbosus,  representatives  of  which  he  also  found 
among  the  "lot  of  arenosus"  I  sent  him  from  Vigo  and  Marion 
counties,  I  consider  only  a  shorter  and  wider  form  of  arenosus,  having 
the  pronotum  a  little  more  constricted  than  usual  in  front  of  the 
shoulders.  The  other  characters  given  by  him  in  his  key  to  the  spe- 
cies of  Tettix  are  not  distinctive. 
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XIV.     Neotettix  ITancoek  (1898). 

The  members  of  this  genus  have  the  body  short  and  thick  set. 
Vertex  wider  than  one  of  the  eyes,  the  front  margin  convex  or 
rounded;  viewed  from  the  side^  a  little  advanced  in  front  of  the  eyes. 
Frontal  costa  convex,  their  lower  halves,  viewed  in  front,  strongly 
divergent  or  forked.  Antennas  rather  stout,  short,  composed  of 
twelve  or,  rarely,  thirteen  segments.  Pronotum  with  its  front  dorsal 
margin  truncate,  advanced  over  the  head  to  the  eyes,  the  sides  of  dor- 
sal surface  sloping  a  little  downward  between  the  shoulders;  the 
median  carina  distinct,  usually  a  little  elevated  between  the  shoul- 
ders. Hind  femora  enlarged,  rather  short.  Hind  tarsus  with  the 
first  segment  distinctly  longer  than  the  second  and  third  together, 
the  pad  between  the  claws  of  last  segment  acute  but  more  or  less  flat 
below. 

Five  species  of  this  genus  are  known  from  the  United  States.  One 
of  these  occurs  in  Indiana. 

23.     Neotettix  hancooki  sp.  nov. 

Body  short,  robust;  color  dark  gray,  the  tibiffi  and  tarsi  annulate 
with  light  and  dark,  the  ovipositor  brown.  A^ertex  nearly  twice  as 
wide  as  one  of  the  eyes;  its  median  carina  visible  only  on  front  half; 
its  front  border  rounded.  Frontal  costa,  viewed  from  the  side, 
strongly  convex  between  the  bases  of  antennae,  the  lower  halves,  as  in 
other  species  of  the  genus,  widely  divergent.  Eyes  prominent,  sub- 
globose.  Pronotum  with  its  dorsal  front  margin  truncalc,  reaching 
the  eyes;  the  lateral  carinas  on  the  portion  in  front  of  shoulders  high 
and  distinct;  the  posterior  portion  with  the  sides  converging  gradually 
to  a  rather  sharp  apex,  which  terminates  just  above  the  base  of  ovi- 
positor; the  median  carina  distinct  throughout,  more  or  less  undu- 
late, highest  between  the  shoulders;  the  posterior  lateral  carina  prom- 
inent throughout;  the  dorsal  surface  with  a  number  of  prominent 
oblong  tubercles  on  its  front  half;  those  on  posterior  half  shorter  and 
more  rounded;  tegmina  oblong,  the  apical  half  rounded.  Wings  ab- 
breviated, three-fourths  the  length  of  posterior  portion  of  pronotum. 

Measurements:  Length  of  body,  female,  10  mm.;  of  pronotum, 
8.5  mm.;  of  hind  femora,  G  mm. 

From  N.  bolirari,  its  nearest  ally,  this  species  is  easily  recognized 
by  its  more  bulky  form,  by  the  more  convex  and  prominent  frontal 
costse,  the  larger  eyes,  the  higher  lateral  carinac  of  pronotum  behind 
the  eyes,  and  especially  by  the  prominent  tubercles  on  the  surface 
of  the  front  dorsal  half  of  pronotum.    The  tegmina  are  shorter  and 
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broader,  the  upper  posterior  notch  of  lateral  lobe  of  pronotum  is 
deeper  and  the  median  lobule  more  rounded  than  in  holivari. 

A  single  female,  now  in  the  collection  of  Dr.  Hancock,  was  taken 
from  the  border  of  a  large  cypress  swamp  in  Kno-x  County,  on  July 
6,  1903.  It  was  not  recognized  until  Dr.  Hancock  made  a  careful 
examination  of  the  Indiana  material  of  the  sub-family.  A  second 
visit  Avas  made  to  the  place  on  April  23,  1903,  but  a  careful  search 
resulted  only  in  the  finding  of  four  half-groA^oi  nymphs.  The  whole 
swamp  was  covered  with  water  several  feet  in  depth,  and  the  young 
of  liancocki  were  found  in  company  with  the  young  and  adults  of 
other  Tettigids  on  the  higher  ground  bordering  the  water,  within 
ten  feet  of  its  margin,  and  only  a  few  rods  from  the  nearest  cypress 
trees.  All  other  known  members  of  the  genus  are  from  the  southern 
states,  and  it  is  interesting  to  note  that  this  single  northern  species 
makes  its  home  among  the  isolated  cypress  swamps  of  Indiana — the 
cypress  being  a  tree  whose  main  distribution  is  far  to  the  south.* 

XV.     Paratettix  Bolivar  (1887). 

From  the  other  grouse  locusts  the  members  of  this  genus  may  be 
readily  known  by  the  short  and  narrow  vertex  which  does  not  extend 
beyond  the  eyes,  its  front  margin  being  truncate.  Frontal  costa 
more  or  less  prominent  between  the  antennae,  declined  toward  their 
base,  rarely  a  little  sinuate.  Eyes  prominent,  sub-globose.  Antenna 
of  14  segments.  Pronotum  with  its  dorsal  surface  flat,  its  front  mar- 
gin truncate,  and,  in  our  species,  advanced  forward  upon  the  head  to 
the  eyes;  its  posterior  portion  moderately  prolonged;  the  median 
carina  low.  Togmina  oval  or  elongate,  punctate.  Inner  wings  usu- 
ally fully  developed,  rarely  abbreviated.  Hind  tibiae  with  their 
apical  third  gradually  enlarged,  the  pads  between  the  spurs  of  last 
joint  of  hind  tarsi  covered  with  numerous  fine  points  or  spicules. 
Five  species  of  the  genus  are  known  from  the  United  States,  one  of 
which  occurs  in  Indiana. 

24.     Paratettix  cucullatus  (Burmeister).     The  Hooded  Grouse  Locust. 
Tclrix  CHCuUafa  Biiriu.,  40,  II,  1838,  658. 
Ti'ttlr  cwiiJlata  Hcndd.,    14  1,    YII,  1802,  475;  Thorn.,   206,   V,   1873, 

185. 
TettLv  cmuUntus  BoL,    19,  1887,  259,  266;  Fern.,  53,  1888,  47;  BL,  6, 

XXIV,  1892,  33;  Beut.,  3,  VI,  1894,  309. 
Paratettix  cucullatus  Morse,   94,    VII,  1894,  163,  Plate  6,  Figs.  4,  4a; 

Hauc,  67,  XXin,  1896,  241,  Plate  VII,  Figs.  11,  Ua;  Id.,  69, 

1902,   111,   Plate  VUI,  Figs.   6,   7;  Lugg.,    84,  1898,  110,  Fig. 

65;  BL,    16,  1899,  236,  Fig.  62;  Scudd.,   188,  1900,  17. 


*' Two  additional  females  of  N. liancocki  were  taken  in  the  cypress  swamp  on  July  1,1903' 
by  one  of  my  assistants.    The  male  has,  however,  not  yet  been  discovered. 
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Color  usually  a  uniform  yellowish  gray;  sometimes  a  russet  red  or 
dull  black,  the  tibiae  annulate  with  light  and  dark.  Body  rather 
long,  depressed,  smoothly  and  evenly  granulate.  Vertex  viewed  from 
above,  but  little  wider  than  one  of  the  large  and  prominent  eyes; 
not  advanced  in  front  of  them,  its  front  margin  slightly  hollowed. 
Pronotum  truncate  in  front,  advanced  upon  the  head  to  the  eyes 
(whence  the  specific  name),  the  medina  carina  wanting  or  indistinct 
on  the  front  portion;  low  on  the  elongated  posterior  portion,  which 
extends  about  3  mm.  beyond  the  apex  of  hind  femora. 
Inner  wings  exceeding  the  pronotum  by  2  mm. 

Measurements:  Length  of  body,  male,  9  mm.,  fe- 
male, 12  mm.;  of  pronotum,  male,  10.5  mm.,  female,  13 
mm.;  of  hind  femora,  male,  5.5  mm.,  female,  7  mm. 

The  "hooded  grouse  locust"  doubtless  occurs  through- 
out the  State,  having  been  noted  in  Spencer,  Knox, 
Monroe,  Vigo,  Putnam,  Marion  and  Marshall  counties. 
It  is  most  always  found  along  the  damp  sandy  or  muddy 
l)anks  of  ponds,  lakes  and  streams,  usually  in  company 
with  Galf/ulus  oculalus  and  other  semi-aquatic  insects. 
tettixeucuiia-      Its  uiodest  liucs  agree  admirably  with  such  surround- 
tii8  (Bnim.).       ings,   thus   furnishing   the   insect   valuable   protection 
against  its  foes.     When  disturbed  it  more  often  flies 
ihiin  leaps,  its  flight  being  more  prolonged  than  any  other  of  our  In- 
diana Tettigians.     It  often  alights  upon  the  water,  where  it  swims 
with  ease,  its  dilated  hind  tibia)  being  then  of  much  aid  to  its  onward 
progress.  , 

XVI.     Tettigidea  Seudder  (1862). 

The  grouse  locusts  belonging  to  this  genus  are  more  robust  and 
clumsy  in  form  than  those  we  have  previously  treated,  and  possess  a 
larger  head  and  less  oblique  face.  They  may  also  be  readily  distin- 
guished by  their  22-jointed  antenna}  and  by  the  fore  femora  being 
sulcate  or  grooved  along  their  upper  margin.  The  crown  of  the  head 
has  a  small  lobe  on  each  side  which  encroaches  upon  the  upper  inner 
border  of  the  eye.  The  vertex  is  wider  than  one  of  the  eyes  and  has 
its  front  15order  more  or  less  rounded.  Pronotum  with  its  dorsal  sur- 
face finely  granulate  and  usually  more  or  less  rugose  or  wrinkled;  its 
sides  sloping  downward  between  the  shoulders,  the  posterior  portion 
flat  and  either  long  drawn  out  or  abbreviate;  the  anterior  margin 
rounded,  angulate  or  acute  and  more  or  less  projected  forward  upon 
the  head;  the  median  carina  distinct.  As  in  the  previous  genera,  the 
males  are  much  more  slender  than  the  females  and  both  the  prono- 
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turn  and  inner  wings  vary  much  in  length  in  the  same  species,  mucli 
confusion  of  synon3miy  having  therefore  resulted.  Eight  nominal 
species  have  been  described  from  the  United  States.  Of  these  four 
occur  in  Indiana. 

KEY    TO    INDIANA    SPECIES   OF   TETTIGIDEA. 

a.  Front  margin  of  the  pronotum  proclucecl  on  the  head  and  between  the 
eyes  nearly  to  their  front  in  the  form  of  an  acnte  angle  or  sharp 
cusp. 

h.  Body  rather  stout;  vertex  but  little  projecting  beyond  the  eyes; 
the  pronotum  broad  across  the  shoulders,  its  dorsal  surface 
strongly  rugose  or  wrinkled,   its  median  and  lateral  carinse 

well  developed 25  armata,  p.  229 

hh.    Body   slender;   vertex   more   projecting,   the  pronotum   narrow 
across  the  shoulders,  its  dorsal  surface  finely  wi'inkled,  its 

carinpp  but  slightly  developed 26  spicata,  p.  230 

aa.    Front  margin  of  pronotum  obtuse  angulate  or  rounded,  produced  on 
the  head  only  to  front  of  posterior  third  of  eyes. 

c.  Vertex  of  head  rather  strongly  advanced  in  front  of  eyes, 
the  union  of  its  median  carina  and  frontal  costa,  prom- 
inent; front  margin  of  pronotum  obtuse  angulate;  eyes  of 

average  size;  antennae  stout 27  parmpennis,  p.  230 

cc.  Vertex  of  head  but  little  produced  in  front  of  eyes;  the 
union  of  its  median  carina  and  frontal  costa  less  prom- 
inent; front  margin  of  pronotum  l)roadly  rounded;  eyes 
prominent,  antennae  more  slender 28  lateralis,  p.  231 

25.     TettictIdea  armata  Morse. 

Telligidea  armata  Morse,  9  6,  HI,  1875,  107;  Bl.,    15,  XXX,  1898,  60; 

Scudd.,   18  8,  1900,  18;  Hanc,  6  9,  1902,  142,  Plate  X,  Fig.  6. 
Tettigidea  armata  depresm  Morse,   9  6,    III,  1895,  107;  Bl.,     15,  XXX, 

1898,  60;  Hanc,  69,  1902,  142. 

Color  dark  gray  or  brown  above,  blackish  on  the  sides,  the  tegmina 
with  a  white  spot  on  their  apical  third;  the  hind  femora  usually  more 
or  less  mottled  with  whitish  on  their  outer  face.  Body  rather  robust; 
vertex  but  little  projecting  beyond  the  front  of  the  eyes;  the  frontal 
costa,  when  viewed  from  the  side,  prominent.  Pronotum  with  its 
front  dorsal  margin  projecting  forward  between  the  eyes  in  the  form 
of  an  acute  tooth  or  cusp;  its  median  carina  distinct,  sharp,  nearly 
horizontal,  its  dorsal  surface  distinctly  roughened  with  rather  long 
wrinkles,  the  sides  in  front  of  the  shoulders  a  little  exc'avated.  In 
the  long  form  the  wings  and  pronotum  pass  the  hind  femora.  In  the 
short  form,  T.  armata  depressa,  the  pronotum  is  abbreviated  and  the 
wings  more  or  less  abortive. 

Measurements:  Length  of,  body,  long  form,  male,  11  mm.,  female, 
15  mm.;  of  pronotum,  male,  11.5  mm.,  female,  14  mm.;  of  hind  fe- 
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mora,  male,  6  mm.,  female,  7.5  mm.  Short  form,  length  of  body, 
male,  8.5  mm.,  female,  11.5  mm.;  of  pronotum,  male,  7.5  mm.,  female, 
11.5  mm.;  of  hind  femora,  male,  5.5  mm.,  female,  7.5  mm. 

Morse's  type  specimens  of  this  species  were  in  part  secured  by  me 
in  Vigo  County,  where  it  occurred  in  small  numbers  along  the  wooded 
margins  of  a  large  lowland  pond.  It  has  also  been  taken  in  Monroe 
County,  along  the  margins  of  a  lake  near  Waterloo,  Dekalb  County, 
and  by  Dr.  Hancock  near  Dune  Park,  Porter  County,  so  that  it  prob- 
ably occurs  throughout  the  State  in  low,  damp,  wooded  localities. 
Outside  of  Indiana  it  has  been  recorded  from  Louisiana,  Texas,  Flor- 
ida and  Illinois.  In  my  experience  the  short  winged  form  is  much 
less  common  than  the  long  winged. 

26.  Tettigidea  spicata  Morse. 

Trttigkh'a  i^piratn  Morse,-  96,  HI,  1895,  108;  Sciidd.,  188,  1900,  18; 
Hanc,  69,  1902,  144,  Plate  X,  Fig.  5 

Body  pmall,  slender;  vertex  more  projecting  than  in  armata; 
the  body  narrower  between  the  shoulders;  the  lateral  carinse  of  pro- 
notum but  slightly  developed;  the  median  carina  less  distinct;  the 
dorsal  surface  more  finely  rugulose. 

Measurements:  Length  of  body,  female,  14.5  mm.;  of  pronotum, 
14  mm.;  of  hind  femora,  7.5  mm. 

Among  the  specimens  of  this  genus  submitted  to  Dr.  Hancock  for 
examination  he  found  a  single  female  of  this  species,  taken  near 
Grand  Chain,  Posey  County,  April  26,  1901.  Several  additional 
specimens  were  taken  along  the  margin  of  the  Cypress  Swamp,  Knox 
County,  April  23,  1903.  Spicata  is  a  form  of  southern  range,  having 
hitherto  been  recorded  only  from  Georgia  and  Florida.  Its  presence 
in  Posey  and  Knox  counties  is  but  another  link  in  the  chain  of  proof 
that  the  southern  third  of  Indiana  is  a  portion  of  the  territory  in 
which  the  sub-tropical  and  boreal  forms  of  the  eastern  United  States 
overlap  and  merge. 

27.  Tettigidea  parvipexnis  (Harris). 

Trtri.r  parriprnnh  Harris  70,  1883,  588;  Id.,  72,  18G2,  187,  Fig.  82. 

Tetti(ji<Jra  parviprnnh  Morse,  96,  HI,  1895,  108;  Hanc,  6  7,  XXIH, 
189G,  242,  Plate  VII,  Figs.  12,  12a;  Id.,  69,  1902,  148;  Walk., 
2  17,  XXX,  1898,  124;  Scudd.,   18  8,  1900,  18. 

Trttigi<lca  parvipimnis  pcnri'ita  M.OTse,  96,  III,  1895,  109;  Hanc,  69, 
1902,  146,  Plate  X,  Fig.  7. 

Ti'tliffiilea  poh/morpha  Scudd.,  14  1,  VII,  1862,  477;  Fern.,  5  3,  1888, 
48;  Bl'.,  4,  XXIH,  1891,  100  (in  part);  Morse,  94,  VII,  1894, 
164  (nee.  Burni. ) ;  and  doubtless  many  otlier  authors  under  the 
same  name. 

TrtlH/hh'a  latrralis  Seudd.,  14  1,  VH,  1862,  477;  Fern.,  53,  1888,  48; 
BL,  4,  XXin,  1891,  100  (in  part);  Mor.se,  94,  ^^I,  1894,  164, 
Fig.  5  (nee.  Say) ;  and  other  authors  under  tlie  same  name. 
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Color,  grayish,  light  brown  or  fuscous  above;  the  sides  blackish, 
the  tip  of  pronotum  with  a  small  white  spot;  the  male  with  the  lower 
part  of  fac'e,  mouth  parts,  and  the  lower  sides  of  pronotum  in  front 
of  legs,  ivory  white;  the  female  with  the  last  two  joints  of  palpi,  and 
often  a  spot  on  the  upper  outer  half  of  hind  femora,  white.  Body 
robust;  vertex  about  twice  the  width  of  one  of  the  eyes,  projecting 
rather  strongly  in  front  of  eyes.  Frontal  costa  straight,  the  upper 
half,  when  viewed  from  the  side,  prominent;  the  lower  half  sloping 
gradually.  Antennae  slightly  flattened,  the  joints  of  the  middle  third 
not  over  two  and  a  half  times  as  long  as  broad.  Pronotum  with  its 
front  dorsal  margin  terminating  in  an  obtuse  angle  which  reaches 
opposite  the  posterior  third  of  eyes;  its  dorsal  surface  rugose  with 
distinct,  branching  vein-like  wrinkles;  its  median  carina  distinct,  but 
little  elevated;  its  posterior  portion  slightly  surpassing  the  tip  of 
abdomen;  or,  in  the  long  form,  2\  parvipennis  pennata,  passing  the 
tip  of  hind  femora.  Inner  wings  either  aborted  or  in  the  form 
pennata  equaling  or  slightly  exceeding  the  pronotum  in  length. 

Measurements:  Long  form,  length  of  body,  male,  12.5  mm.,  fe- 
male, 15  mm.;  of  pronotum,  male,  10.5  mm.,  female,  14  mm.;  of 
hind  femora,  male,  5.7  mm.,  female,  7.2  mm.  Short  form,  length  of 
body,  male,  9.5  mm.,  female,  13  mm.;  of  pronotum,  male,  8.5  mm., 
female,  12.5  mm.;  of  hind  femora,  male,  5.4  mm.,  female,  7  mm. 

This  is  a  very  common  grouse  locust  throughout  Indiana,  fre- 
quenting both  dry  upland  woods,  fence  rows,  and  low  marshy  tracts. 
Its  mating  season  appears  to  be  the  whole  year  round,  as  I  have  taken 
specimens  in  copulation  in  nearly  every  month,  even  on  sunny  days 
in  mid-winter.  It  hibernates  usually  in  small  colonies  or  groups — 
as  many  as  eleven  having  been  found  huddled  together  within  the 
space  of  a  few  square  inches  on  the  under  side  of  a  log  or  chunk. 
E.  M.  Walker  has  found  it  hibernating  in  a  beetle-boring  in  a  log, 
the  hole  being  completely  hidden  by  the  bark.  The  general  color  of 
the  pronotum  varies  greatly  in  different  examples,  each  insect  seem- 
ingly seeking  that  local  habitat  which  corresponds  closely  to  its  hue. 

28.     Tettigidea  lateralis  (Say). 

Acrydium  latemle  Say,    13  7,  I,  1821,  10,  Plate  5;  Id.,    139,    I,  1859, 

10,  Plate  5. 
Tettigidea  lateralis  Scudd.,  14  1,  VII,  1862,  477  (in  part);  Id.,  188, 
1900,  18;  Thos.,  206,  V,  1873,  187  (in  part);  Bl.,  4,  XXHI, 
1891,  100  (in  part);  Id.,  16,  1899,  236,  Fig.  62;  Hanc,  66, 
XX\Tn,  1894,  483,  Plate  XIH;  Id.,  69,  1902,  149,  Plate  X,  Fig. 
9;  Morse,  96,  IH,  1895,  108;  Lugg.,  84,  1898,  IH,  Fig.  66  (in 
part). 
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Color  as  in  T.  parvipennis ;  vertex  less  projecting  in  front  of  eyes 
Llian  in  that  species.  Frontal  costa,  viewed  from  the  side,  less  prom- 
inent. Eyes  larger.  Antenna?  filiform,  the  joints  of  the  middle 
third,  three  to  four  times  as  long  as  broad.  Pronotum  with  its  front 
dorsal  margin  more  or  less  rounded,  but  little  produced  forward  upon 
the  head;  its  dorsal  surface  rugose  as  in  parvipennis;  its  posterior 
portion  surpassing  the  tip  of  hind  femora  in  the  long  form;  reaching 
the  end  of  abdomen  in  the  short  form,  2\  polymorpha 
Buvrn.  (?).  Development  of  inner  wings,  as  in  other 
species,  depending  upon  the  length  of  pronotum. 

Measurements:  Length  of  bod}^,  male,  12  mm., 
female,  14.5  mm.;  of  pronotum,  male,  9.5  mm.,  fe- 
male, 12  mm.;  hind  femora,  male,  5.5  mm.,  female, 
7  mm. 

This  is  a  species  of  southern  range  which  in  Indi- 
ana has  been  taken  so  far  only  in  Vigo,  Putnam, 
Fig.  42.  Tettioi-  Mouroc,  Crawford,  Floyd,  Knox  and  Posey  coun- 
'^'AfteTLu''^r^'  ^^GS— ^11  i^  ^^6  southern  half  of  the  State.  It  fre- 
quents the  same  localities  and  has  the  same  habits 
as  T.  parvipennis.  Hancock  has  described  a  form  as  variety  medialis 
to  which  he  referred  many  of  the  specimens  submitted  to  him  from 
Indiana.  This  appears  to  be,  in  part,  a  connecting  link  between 
parvipennis  and  lateralis,  and  an  examination  of  a  large  series  of 
specimens  from  all  parts  of  the  Eastern  United  States  will  probably 
show  that  the  two  species  are  the  same.  In  that  case  lateralis  would 
have  the  priority  in  name. 

Sub-family  TRYXALINiE. 

In  the  members  of  this  sub-family  the  vertex  is  horizontal  or  a 
little  ascending;  the  face  is  decidedly  oblique  and  usually  meets  the 
vertex  at  an  acute  angle;  the  lateral  foveola)  are  usually  present  and 
well  developed,  though  in  a  few  genera  they  are  absent  or  invisible 
from  above.  The  eyes  are  usually  longer  than  that  portion  of  the 
cheeks  lying  below  their  orbits.  The  antennae  are  variable,  bemg 
often  depressed,  acuminate  or  clavate,  and  inserted  between  the  mid- 
dle or  below  the  middle  of  the  eyes.  The  dorsal  field  of  the  pronotum 
has  its  front  and  hind  margins  of  nearly  equal  width;  the  lateral 
carinae  usually  distinct;  the  median  carina  cut  by  but  one  sulcus  and 
never  crested,  and  the  surface  smooth.  The  tegmina  and  wings  are 
often  short  and  imperfectly  developed.  Long  and^short  winged  forms 
of  the  same  species  are  not  uncommon.  The  wings  are  generally 
transparent,  never  bright  colored  or  with  a  black  band. 
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Our  members  of  this  sub-family  for  the  most  part  frequent  the 
borders  of  marshes  and  damp  prairie  meadows,  making  their  homes 
among  the  tall  rank  grasses  and  sedges  which  there  abound.  They 
usually  move  by  flying,  making  no  noise  while  on  the  wing.  One 
or  two  species,  however,  delight  in  sandy  or  clayey  places,  where 
clumps  of  bunch  and  wire  grass  furnish  them  protection  and  food. 
Their  inner  wings  are  never  bright  colored  and  showy  as  in  the  next 
sub-family,  and  their  tegmina  have  remained  a  green  or  straw  color 
in  order  to  harmonize  with  their  chosen  abiding  places.  The  males 
stridulate,  or  call  the  opposite  sex  to  them,  only  when  at  rest  by  rub- 
ing  the  inner  surface  of  the  hind  thighs  against  the  outer  surface  of 
the  wing  covers.  No  one  of  our  species  occurs  in  sufficient  numbers 
to  do  much  damage  to  vegetation,  and  some  of  them  are  among 
the  least  common  of  the  Acridida^.  The  winter  of  all  is  passed  in 
the  egg  stage. 

Thirty-eight  genera  and  90  species  of  Tryxalince  are  listed  by  Scud- 
der  from  the  United  States,  mostly  from  the  region  west  of  the  Mis- 
sissippi Eiver,  and  one  or  two  additional  species  have  been  described 
since  his  catalogue  was  issued.  Of  these,  but  nine  species,  repre- 
senting eight  genera,  have  as  yet  been  taken  in  Indiana,  though 
several  others  may  in  time  be  found  to  inhabit  limited  areas  of  the 
'State.     Our  genera  may  be  separated  by  the  following  table: 

KEY    TO   INDIANA   GENERA    OF    TRl'XALIN^. 

a.    Foveolae  of  the  vortex  wanting  or  invisible  from  above;  face  very 
oblique. 

h.  Sides  of  the  fastigium  sti-ongly  rounded,  so  that  the  apex  is  in 
no  way  acuminate;  antennfie  strongly  flattened  at  the  base; 
pronotum  with  the  lateral  lobes  vertical  and  straight  and  the 
lateral  carinse  parallel;  median  carina  of  the  pronotum  cut 
much  behind  the  middle;  tegmina  fully  developed,  acuminate 

or  angulate  at  apex XVII.  Tryxalis,  p.  234 

hh.  Sides  of  the  fastigium  straight  or  gently  rounded  so  that  the, 
apex  is  more  or  less  acuminate;  antennae  variable;  pronotum 
with  the  lateral  lobes  less  distinctly  vertical;  the  lateral 
carina?  gently  or  strongly  sinuate  near  the  middle  (except  in 
Dicromorpha);  median  carina  of  the  pronotum  cut  in  or  but 
little  behind  the  middle;  tegmina  rounded  at  apex, 
c.    Hind  tibia  armed  with  18  to  21  spines  on  the  outer  mai'- 

gin XVIII.  Syebula,  p.  23G 

cc.    Hind  tibia  armed  with  not  over  15  spines  on  outer  margin. 
d.    Antennae  relatively  short,  at  most  but  little  longer 
than  head  and  pronotum  together;  fastigium  of  ver- 
tex with  no  distinct  median  carina. 

45-Geol. 
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e.  Pronotum  with  the  sides  elongate,  the  length  on 
dorsal  margin  greater  than  the  depth;  the 
disk    of    one    color;    lateral    carlnse    parallel 

throughout XIX.  Dicromorpha,  p.  238 

ee.    Pronotum  with  the  sides  not  elongate;  the  disk 
particolored;  the  lateral  carinse  diverging  both 

before  and  behind  the  middle 

XX.  Orphuleli.a,  p.  239 
(hi.    Antennae  long,  about  or  moi*e  than  half  as  long  again 
as  head  and  pronotum  together;  fastigium  of  ver- 
tex Avlth  a  median  carina.  .XXI.  Chlcealtis,  p.  243 
<i(i.    Foveola  of  the  vertex  always  present;  visible  from  above;  face  less 
oblique  than  in  the  preceding  genera. 

f.  Tegmina  without  Avell  developed  elevated 
intercalary  vein.  Median  carina  of  pro- 
notum not  high  and  sharp,  never  cut 
plainly  in  front  of  middle  by  the  princi- 
pal sulcus • 

y.  Apical  spurs  on  inner  side  of  hind 
tibiae  equal  in  length;  lateral  carinse 
of  pronotum  distinct  throughout 
their  full  length;  broadest  part  of 
male  tegmina  lying  beyond  the  mid- 
dle. ..  .XXII.  Stenobothrus,  p.  24G 
(f!/.  Apical  spurs  on  inner  side  of  hind 
tibiae  very  unequal  in  length,  the 
inferior  twice,  or  nearly  twice  as 
long  as  the  superior;  lateral  carinae 
of  pronotum  distinct  only  on  meta- 
zona;  broadest  part  of  male  tegmina 

lying  at  the  middle 

XXIII.  Ageneotettix,  p.  248 
ff.  Tegmina  with  strongly  developed,  ele- 
vated, intercalary  vein.  Median  carina 
of  pronotum  rather  high  and  sharp,  cut 
plainly  in  front  of  middle  by  principal 
sulcus XXIV.  Mecostethus,  p.  249 


XVTT.     Tryxalis  Fabricius  (1775). 

Vertex  horizontal,  semi-elliptical,  projecting  in  front  of  the  eyes 
to  a  distance  about  equal  to  that  between  the  eyes;  furnished  with  a 
delicate  median  carina.  Lateral  foveola  wholly  wanting.  Face, 
viewed  from  the  side,  sloping  strongly  backward.  Antennae  flattened 
at  the  base,  acuminate,  about  as  long  as  the  head  and  pronotum. 
Disk  of  pronotum  plain,  the  three  caringe  parallel,  distinct,  the  me- 
dian cut  by  one  sulcus  much  behind  the  middle.  Lateral  lobes  of  the 
pronotiim  perpendicular  and  parallel,  a  little  longer  than  high,  with 
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both  the  front  and  hind  margins  oblique;  the  former  straight,  the 
latter  sinuate.  Tegmina  much  longer  than  the  abdomen;  acuminate 
or  angulate  at  apex.  Hind  femora  slender,  the  apex  reaching 
(female)  or  exceeding  by  nearly  half  their  length  (male)  the  abdo- 
men.   But  one  species  belongs  to  the  genus  as  at  present  restricted. 

29.     Tryxalis  brevioornis  (Linnaeus).     The  Short-horned  Locust. 
Gi-yllus  {Acrida)  brevkornis  L.,  8  1,  II,  1767,  692. 
TruxaUs   brevicnmi.'^  Fabr.,    50,    1775,    279;    Thorn.,    2  11,    1880,   97; 

McN.,  8  8,  VI,  1891,  66;  Id.,   8  9,  VI,  1897,  211,  Plate  I,  Fig. 

5;  BL,  4.,  XXin,  1891,  75;  Id,,   1  1,  XXVI,  1894,  221;  Id.,   15, 

XXX,  1898,  61;  Beut.,  3,  VI,  1894,  291,  Plate  VIII,  Figs.  1,  2. 
Trij.valis  brcnrornis,  Burm.,  40,  II,  1838,  607;  Morse,   9  8,  VII.  1896, 

325,  382,  Plate  7,  Figs.  A,  Aa;  Scudd.,   188,  1900,  19. 
Pyrgomorpha  brevicomis  Glov.,    62,    1872,  Plate  IV,  Fig.  14;  Thorn., 

206,  v.,  1873,  67. 
Opsomala  punctipennis  Serv.,    196,  1838,  590;    Tliom.,   202,  V,    1865, 

447. 
Pyrijomorpha  pimctipennis  Thorn.,  206,  V,  1873,  68. 
OpomaJa  ptinctipennis  Thorn.,  206,  V,  1873,  196. 

The  females  of  this  species  are  dimorphic  as  regards,  color,  being 
either  a  pale  green  more  or  less  dotted  with  brown  on  the  tegmina, 
or  a  uniform  rusty  brown.  The  green  form  has  the  lateral  carina 
of  pronotum,  antennae  and  edges  of  vertex  brown.    The  males,  which 


Fig.  43.     Tryxalis  brevicomis  (L.)    Female,  natural  size.    (After  Beutenmiiller.) 

are  much  smaller,  usually  have  the  dorsal  surface,  face  and  tibiae 
of  fore  and  middle  legs,  bright  green,  the  remainder  of  the  body  dark 
brown.  Inner  wings  transparent,  with  the  veins  greenish.  The 
structural  characters  are  given  above  under  the  generic  heading. 

Measurements:  Length  of  body,  male,  20  mm.,  female,  33  mm.; 
of  antennae,  male,  10  mm.,  female,  11  mm.;  of  pronotum,  male;  4.5 
mm.,  female,  6.5  mm.;  of  tegmina,  male,  20  mm.,  female,  31  mm.; 
of  hind  femora,  male,  14  mm.,  female,  20  mm. 
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This  curious  long  lieaded  locust  occurs  in  suitable  localities 
throughout  Indiana,  though  Scudder  in  his  catalogue  gives  its  range 
as  the  "southern  United  States."  If  lias  been  taken  both  in  Steuben 
and  Lake  counties,  in  the  extreme  northeastern  and  northwestern 
corners  of  the  State,  as  well  as  in  nearly  every  other  county  where 
collections  have  been  made.  Walker  has  recently  taken  a  few  speci- 
mens near  Point  Pelee,  Ontario.  •  It  is  found  only  in  the  tall  grasses 
and  sedges  along  the  margins  of  lakes,  ponds,  streams  and  swales, 
and  in  such  loealities  is  usually  locally  abundant.  It  reaches  ma- 
turity in  central  Indiana  about  July  20,  and  in  the  northern  part 
of  the  State  a  fortnight  later.  The  hind  legs  are  very  slender  as 
the  insect  seldom  leaps  when  disturbed,  but  uses  the  wings  in  strong, 
zig-zag,  noiseless  flight,  usually  alighting  on  a  stem  of  grass  or  sedge 
a  dozen  rods  away.  Frank  Hay,  living  on  the  north  shore  of  Bass 
Lake,  Starke  County,  reports  a  flight  of  this  species  after  dark  on 
the  evening  of  August  13,  1901.  Large  numbers  flew  onto  the  porch 
and  against  the  house  and  many  were  captured  and  used  for  fish 
bait. 

XVIII.     Syrbula  Stal  (1873). 

Head  nearly  as  long  as  the  ])ronotuni,  the  occiput  moderately 
rounded  and  distinctly  ascending.  Vertex  sub-triangular,  the  front 
margin  sub-acuminate,  the  sides  rather  prominent,  the  median  carina 
distinct.  Lateral  foveolae  very  small  or  wanting;  when  present,  in- 
visible from  above.  Antennae  flattened  at  the  base  and  acuminate 
in  both  sexes;  expanded  apieally  in  the  male.  Pronotum  with  the 
three  caringe  distinct;  the  lateral  gently  or  strongly  sinuate,  so  that 
the  disk  is  plainly -narrower  in  the  middle;  all  the  carinae  cut  by  one 
sulcus  a  little  behind  the  middle.  The  lateral  lobes  of  pronotum 
about  as  high  as  long,  their  front  and  hind  margins  moderately  ob- 
lique, the  latter  a  little  sinuate;  the  lower  margin  more  or  less  un- 
dulate. Tegmina  and  wings  well  developed,  exceeding  the  abdomen 
in  both  sexes.  Hind  femora  unusually  long  and  slender,  surpassing 
the  tips  of  the  tegmina  in  our  species.  Hind  tibiae  armed  on  the 
outer  margin  with  19  to  21  ralher  small  spines.  Last  ventral  seg- 
ment of  male  acutely  conical.  Three  species  are  known  from  the 
United  States.    Of  these,  one  occurs  in  Indiana. 

30.     Syrbula  admirabilis  (Uliler).     Tlie  Handsome  Locust. 

Stenohofhrux   <,<hnlmhll!s  Ulil.,    2  12,   II,    1864,   558;    Glov.,    62,    1872, 

Plate  IV,  Fig.  13;  Tliom.,  206,  V,  1873,  84. 
Syrhula  arlmirahills  Tliom.,  2  11,  IX,   1880,   100;  BL,    4,  XXIH,  1891, 

76;  McK,  89,  VI,  1897,  222;  Scudd.,   188,  1900,  19. 
Sj^rbula  Icucoccrra  Stal.,  200,  I,  1873,  102. 
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Male  much  smaller  and  more  slender  than  the  female;  its  general 
color  olive  brown  and  yellowish.  Face  yellowish,  the  corners  of  the 
mouth  pitch  brown.  Antennse  with  basal  two-thirds  yellowish,  the 
apical  club-shaped  portion  black  on  one  side  and  pale  on  the  other. 
A  narrow  line  running  obliquely  backward  from  each  eye  to  the 
pronotum  and  the  lower  third  of  lateral  lobe  of  pronotum,  yellowish. 
Tegmina  brownish,  the  disk  more  or  less  dusky  near  the  base.  Hind 
femora  yellowish  with  two  or  three  oblique  dusky  bars  on  the  upper 
outer  face,  apex  black;  hind  tibia  pale,  the  spines  tipped  with  black. 

Female:  Face  and  sides  of  the  head  green;  antennae  pale  at  base, 
the  apical  half  dusky.  A  pale  reddish  bro^\TQ  stripe  extends  from  the 
tip  of  vertex  backward  to  the  hind  margin  of  the  pronotum;  this 
bordered  on  each  side  by  a  black  stripe  which  is  much  narrower  on 
the  head.  Sides  of  the  pronotum  green  with  a  fuscous  bar  across  the 
middle.  Tegmina  smoky  brown,  the  dorsal  and  anal  fields  each  with 
a  bright  green  stripe;  the  latter  notched  above  by  the  serrations  of 
a  fuscous  stripe,  which  lies  between  the  two  green  areas;  the  wings, 
smoky  brown,  tinged  with  greenish  yellow  at  the  base.  Hind  femora 
with  the  upper  lateral  carina  whitish;  the  upper  outer  face  green, 
the  lower,  reddish  brown;  hind  tibiae  as  in  male.  The  ground  color 
of  the  female  is  rarely  brown,  and  that  of  the  male  rarely  green. 
The  structural  characters  are  given  above  under  the  genus  heading. 

Measurements:  Length  of  body,  male,  22  mm.,  female,  35  mm.; 
antennaB,male,  9.5  mm.,  female,  10  mm.;  of  pronotum,  male,  4.5  mm., 
female,  6  mm.;  of  tegmina,  male,  18  mm.,  female,  27  mm.;  of  hind 
femora,  male,  17.5  mm.,  female,  24  mm. 

This  prettily  colored  locust  is  nowhere  common  in  Indiana,  and  as 
yet  has  been  taken  only  in  the  southern,  half  of  the  State,  in  Vigo, 
Putnam,  Marion,  Monroe,  Crawford,  Floyd,  Knox  and  Posey  coun- 
ties. It  frequents,  for  the  most  part,  high,  open  uplands,  where  the 
soil  is  poor  and  covered  with  scant  vegetation,  though  it  is  sometimes 
found  in  timothy  meadows  and  along  roadsides  where  the  grass  has 
been  cropped  short.  But  few  individuals  have  been  noted  in  any 
one  locality.  It  reaches  maturity  about  August  1.  The  males  differ 
so  much  in  size  and  color  from  the  other  sex  that  they  are  very  apt 
to  be  considered  a  distinct  species.  As  the  slender  legs  indicate,  the 
movements  are  made  mostly  by  the  wings,  the  flight  being  rapid  and 
noiseless.  The  range  of  admirabilis  is  given  by  MciSreill  as  "United 
States  east  of  the  Eocky  Mountains,  extending  as  far  north  as  Ne- 
braska and  northern  Illinois,  and  on  the  Atlantic  coast  to  Maryland." 
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XIX.     Djcromorpiia  Morse  (ISOG). 

Vertex  much  shorter  than  hroad;  the  hiteral  earinffi  distinct,  ele- 
vated, and  meeting  in  front  in  a  blunt  point;  median  carina  and 
lateral  foveolse  wholly  wanting.  Antennae  about  the  length  of  the 
head  and  pronotum  together,  the  joints  moderately  flattened.  Disk 
of  the  pronotum  fiat,  the  carinas  distinct,  straight  and  parallel,  all 
cut  behind  the  middle  by  the  principal  sulcus.  Lateral  lobes  of  the 
pronotum  perpendicular,  longer  than  deep,  the  front  and  hind  mar- 
gins strongly  oblique;  the  latter  plainly  sinuate;  the  lower  margin 
more  strongly  sinuate.  Tegmina  usually  more  or  less  aborted,  rarely 
reaching  the  end  of  abdomen.  Hind  femora  stout  and  not  banded. 
Two  species  are  known  from  the  United  States,  one  of  which  occurs 
in  Indiana, 

31.     DicROMORPHA  viRiDis  (Scudfler).     The  Short-winged  cireen  Locust. 
Chkmlti.s  viridis  Scudd.,    14  1,  VII,  18(52,  455;  Glov.,   62,  1872,  Plate 

VI,  Fig  11;    Plate  X,  Fig.:5;    Thorn.,   2  11,  IX,  1880,  92,    99; 

Fern.,    5  3,   1888,  36;   McN.,    8  8,  ^^,   1891,    64;  Beut.,    3,  VI, 

1894,  292,  Plate  VII,  Fig.  10. 
Chrysochraon  viridh  Tliom.,  206,  V,  1873,  In;  Bl.,  4,  XXIQ,  1891,  75; 

Id.,   11,  XXVI,  1894,  221. 
Dk-romorpha  rrridis  Morse   98,  VII,  1896,  826,   3SB,    Plate  7,  Figs.   7, 

7a;  McN.,   89,  VI,  1897,  281;  Liigg.,   84,  1898,  124,  Fig.  71; 

Bl.,   16,  1899,  241,  Fig.  67;  Scudd.,    188,  1900,  25. 
Chlcealtis  jiunctulata  Scudd.,   14  1,  VII,  1862,  455;  Fern.,  53,  1888,  36. 
Chrysochraon  punctulnta  Thorn.,  206,  V,  1873,  76. 
Opsomala  hrevipennis  Thorn.,  202,  V,  1S65,  451. 
Truxalis  angu.'<ticornis  Stal.,  200,  I,  1878,  105. 

Color  of  male  dull  brown,  the  top  of  head,  di.^k  of  pronotum  and 
dorsal  field  of  tegmina  usually  bright  green,  rarely  brown;  face  pale 
yellowish  brown.  Female,  either  bright  green  or  dirty  brown;  often 
with  a  narrow  dark  line  beginning  behind  the  eye  and  running  along 
the  upper  portion  of  lateral  lobe  of  pronotum.  Tegmina  ovate 
lanceolate,  about  half  the  length  of  abdomen  in  the  female,  three- 
fourths  its  length  in  the  male.  Ilind  femora  reaching  tip  of  abdo- 
men in  the  female,  exceeding  abdomen  one-third  their  length  in  male. 
Very  rarely  the  tegmina  reach  to  or  beyond  iho  tip  of  abdomen;  this 
form  having  been  described  as  punctulala. 

Measurements:  Length  of  body,  male,  Ki  mm.,  female  27;  of  au- 
tennte,  male  and  female.  S.T)  mm.:  of  pronotum,  male,  -4  mm.,  female, 
6  mm.;  of  tegmina,  male.  S..")  mm.,  female,  0  mm.;  of  hind  femora, 
male,  11.5  mm.,  female,  15  mm. 
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This  is  a  common  locust  throughout  the  State,  frequenting  the 
borders  of  open  woods,  fence  rows,  roadsides,  and  especially  the 
vicinity  of  the  coarse  grasses  which  grow  along  the  margins  of  lakes, 
ponds  and  other  wet  places.  There,  as  long  as  mo- 
tionless, they  are  invisible,  and  there  they  flourish 
in  peace  and  countless  numbers.  In  southern  Indi- 
ana D.  viridis  reaches  maturity  by  July  1st,  and  the 
sexes  may  be  found  mating  from*  then  until  after 
heavy  frost.  The  brown  female  far  outnumbers  the 
green  one  in  this  State,  especially  during  the  autumn 
days,  when  their  hues  correspond  so  closely  to  the 
dead  leaves  which  cover  their  haunts  of  the  summer 
months.  The  green  backed  males  are,  however,  the 
prevailing  form  of  that  sex  at  all  seasons.  The  long 
winged  form'  has  not,  as  yet,  been  taken  in  Indiana. 
The  wings  of  the  other  form  are  too  short  for  flight, 
and  it  tries  to  escape  when  disturbed  only  by  leap- 
ing clumsily. 

When  the  late  spring  and  early  summer  have 
been  more  than  usually  damp,  hundreds  of  dead 
and  dying  specimens  of  this  species  and  of  Melan-  rig.  44.  Bicromor- 
opliis  bivittatus  Say,  are  often  to  be  seen  m  late  female,  one  and 
July  in  the  tops  of  iron  weeds.  They  are  princi-  one-haif  times  nat- 
pally  females,  and  their  death  is  probably  due  to  (After  Lugger.) 
the  insect  fungus,  Entomoplitliora  calopteni  Bessey; 
an  interesting  account  of  which  appeared  in  Bull.  33,  U.  S.  Dept. 
Agr.,  1890,  104.  The  disease  is,  perhaps,  more  abundant  on  account 
of  the  young  being  exposed  to  so  much  dampness  in  May  and  June. 
In  two  instances  females  of  the  lubberly  locust,  Melanoplus  differ- 
entialis  Thos.,  have  been  discovered  feeding  upon  the  dead  bodies 
of  D.  viridis,  the  abdomen  and  soft  portions  of  thorax  having  been 
wholly  devoured. 


XX.     Orphulella  Giglio-Tos.  (1891). 

Vertex  nearly  horizontal,  never  extending  in  front  of  the  eyes  a 
distance  greater  than  its  own  width.  Median  carina,  if  present,  very 
faint.  Lateral  foveola  usually  present  on  side  margins  of  vertex,  but 
small  and  not  visible  from  above.  Antenna  filiform,  sometimes  de- 
pressed and  acuminate.  Pronotum  with  the  median  carina  sharp; 
cut  in  or  behind  the  middle;  the  lateral  carinje  generally  diverging 
both  before  and  behind  the  middle,  so  that  the  center  of  disk  is 
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noticeably  narrower  than  tlie  front  and  hind  margins.  Lateral  lobes 
of  pronotuin  no  longer  than  broad,  the  front  border  decidedly  ob- 
lique, and  nearly  straight;  the  hind  border  less  oblique  and  more  or 
less  sinuate;  the  lower  margin  plainly  angulate  near  the  middle. 
Tegmina  and  wings  well  developed,  a  little  shorter  or  much  longer 
than  the  abdomen;  the  former  very  narrow,  the  intercalary  vein 
wanting.    Hind  femora  of  medium  size. 

Twelve  species  are  known  from  the  United  States,  two  of  which 
have  been  taken  in  Indinna.     These  may  be  separated  as  follows: 

KEY   TO    INDIANA    SPECIES   OF   ORPHULELLA. 

a.  Vertex  of  head  rectangular  in  female;  a  little  acute  in  the  male.  Fo- 
veoloo  distinct,  narrowly  triangular.  Lateral  carinse  of  proiiotum 
strongly  incurved,  the  distance  between  them  at  hind  margin  much 
greater  than  at  front  margin.    Prozona  and  metazona  about  equal. 

Tegmina  passing  hind  femora 30  pelidna,  p.  240 

aa.  Vertex  of  head  blunt,  rounded,  obtuse  in  female,  rectangular  in  male; 
foveolaj  indistinct.  Lateral  carina?  of  pronotum  less  incurved,  the 
distance  between  them  at  hind  margin  being  but  little  greater  than 
at  front  margin.  Prozona  longer  than  metazona.  Tegmina  rarely 
exceeding  the  abdomen 31  speciosa,  p.  242 

82.     Orphulella    pelidna   (Burmeister).     The    Smaller   Spotted- winged 
Locust. 
Gomphoceru.H  pcJidnua  Burm.,  40,  11,  1838,  650. 
Stenohnthrm  jjdidnu>i  Thom.,  206,  V,  1873,  95;  Morse,  98,  VII,  1894, 

104. 
Orphnla    pelidna   McN.,    89,     VI,    1897,    234,    235;    Bl.,     15,    XXX, 

1898,  54;  Lugg.,  84,  1898,  125,  Fig.  72. 
Orphidrlht  pelidna  Scudd.,   1  8  5,  XXXI,  1899,  179,  187;  Id.,   188,  1900, 

24. 
StenoholJirnx   viacall}>enni!<  Scudd.,    14  1,  VII,    1852,    458;    Glov. ,    62, 

1872,  Plate  V,  Fig.  14;  Thom.,  206,  V,  1873,  87;  Id.,  2  I  I,  IX, 
1880,  88,  102,  Figs.  12,  IG;  Riley,  122,  II,  1884,  202,  Fig.  282; 
Lint.,  82,  II,  1885,  196,  Fig.  58;  Fern.,  53,  1888,  37,  Fig.  14; 
Morse,  92,  VI,  1893,  478,  Figs.  3,  4;  Beut.,  3.  VI,  1894,  293, 
Fig.  7,  Plate  VIII,  Fig.  4. 

Orphula    murnlipennix   Morse,   98.  VII,  1896,  326,  408,   Plate  7,  Figs. 

8,  8a. 
Slninhnilim.^  propliitpKatx  Scudd  ,   14  1   VII,  1862,  461;  Thom.,  2  06,  V, 

1873,  90. 

Vertex  with  the  margin  distinctly  raised  above  the  disk;  the  me- 
dian carina  absent;  its  central  depression  removed  from  the  apex 
one-third  to  one-fourth  the  width  of  the  vertex.  Antenna^  ])ut  little 
depressed,  slightly  longer  than  head  and  pronotum,  the  middle  joints 
three  to  four  times  as  long  as  wide.    Median  carina  of  pronotum  cut 
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very  near  the  middle  by  the  principal  sulcus.  In  the  male  the  hind 
femora  extend  about  2  mm.  beyond  the  end  of  the  abdomen,  and 
are  slightly  exceeded  by  the  tegmina.  In  the  female,  both  hind 
femora  and  tegmina  are  about  equal,  and  exceed  the  abdomen  less 
than  in  the  male.     Other  structural  characters  are  given  in  the  key. 

Color:  Head  and  disk  of  pronotum  either  brown  or  green.  A 
broad  reddish  bro'WTi  or  black  band  behind  the  eye  reaches  back  to 
hind  margin  of  pronotum;  this  limited  above  by  the  lateral  carinas 
of  pronotum,  which  are  whitish,  but  partially  crossing  the  carina  onto 
the  posterior  third  of  disk.  Sides  of  pronotum  below  the  band 
brownish.  Tegmina  either  brown  or  green,  with 
a  median  band  of  equidistant  square  black  spots 
along  their  full  length;  in  addition  a  few  black 
spots  below  the  median  band.  Abdomen  red- 
dish brown,  the  sides  spotted  with  black.  Hind 
femora  brownish  red,  with  traces  of  fuscous  cross 
bars;  hind  tibire  pale  brown,  annulate  with  whitish 
near  the  base. 

Measurements:  Length  of  body,  male,  17  mm., 
female,  21  mm.;  of  antennae,  male  and  female,  7.5 
mm.;  of  tegmina,  male,  16  mm.,  female,  18  mm.;  of 
hind  femora,  male,  10  mm.,  female,  12  mm. 

Although  this  small  spotted  locust  is  said  to  occur 
in  abundance  in  the  United  States  east  of  the  Eocky 
Mountains,  I  have  met  with  it  but  once  in  Indiana 
during  15  years'  collecting.  This  was  July  27,  1897, 
when  I  found  it  in  abundance  about  the  margins  of 
a  small  lake  in  one  of  the  valleys  among  the  sand 
dunes  near  Millers,  Lake  County. 

It  uses  both  the  wings  and  legs  in  flight,  and  when  close  pressed 
often  burrows  into  the  fallen  grass  in  an  attempt  to  escape  detec- 
tion. Of  21  specimens  taken,  but  three  were  females,  and  they  were 
of  the  green  variety.  Five  of  the  males  were  also  partly  green,  the 
remainder  being  brown  and  fuscous.  Morse  states  that  in  New  Eng- 
land this  species  "begins  to  appear  about  the  middle  of  July,  being 
a  week  or  two  later  than  speciosa,  and  may  be  found  during  the  re- 
mainder of  the  season.  It  is  an  active  and  alert  species,  leaping  well 
and  also  flying  freely  and  well,  sometimes  for  two  or  three  rods.  It 
is  found  on  the  drier  portions  of  the  land  adjoining  salt  marshes, 
on  the  more  densely  grassed  portions  of  ground  just  inshore  of  the 
sandy  beaches,  and  on  sandy  or  loamy  soil  farther  inland."  It  will 
probably  be  found  to  occur  m  isolated  localities  throi^ghout  northern 
Indiana. 


Fig.  45.  OrphuleUa 
pelidna  (Burm.). 
Female,  one  and 
one-half  times 
natural  size. 
(After  Lugger.) 
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33.     Okphulella  speciosa  (Scudder). 

Stenobothms  speciosm  Scndd. ,    14  1,  VII,  1802,  -158;  Thorn,    206,    V, 

1873    87 
Orphula  sprrlimi   McN.,    8  9,  VI,   IS'JT,  235,  240,   Plate  4,    Fig.    17c; 

Lugg,  84,  1898,  126,  Figs.  73,  74. 
Oi-phulella   npedosa   Scudd.,    18  5,  XXXI,    1899,   178,   183;    Id.,     18  8, 

1900,  24. 
Stenobothrus  xqualis  Scudd.,    14  1,   \^I,  1862,   459;    Thorn.,    206,   V, 

1873,  89;    Lint.,    82,  II,   1885,   196;  Morse,    92,  Yl,  1893,  478, 

Figs.  5,  6;  Bent.,  3,  VI,  1894,  294,  Fig.  9. 
Orphula  xqualis  Morse,   9  8,  VU,  1896, '326,  409,  Plate  7,  Figs.  9,  9a; 

Brun.,  34,  1897,  128,  Fig.  28. 
Stenobothrus  biUneatus  Scudd.,    14  1,  VII,  1862,  460;  Tliom.,   2  06,  V, 

1873,  90. 
Stenobothi'us  gracilis  Scudd.,    14  7,    1872,    250;    Tliom.,    206,   V,    1873, 

94. 

Vertex  broader  and  blunter  than  in  pdidna ;  the  margins  scarcel}' 
raised  above  the  disk;  a  faint  median  carina  on  its  front  half;  the 
central  depression  close  to  apex.  Antenna?  about  as  long  as  the  head 
and  pronotum,  plainly  flattened,  the  middle  segments  about  twice  as 
long  as  broad.  Median  carina  of  pronotum  cut  a  little  behind  the 
middle  by  the  principal  sulcus.  Tegmina  reaching  tip  of  abdomen 
in  the  female  and  tip  of  hind  femora  in  the  male;  often  shorter. 

Color:  Either  green  or  brown,  much  as  in  pelidna,  but  the  median 
row  of  spots  on  tegmina  smaller  and  fewer  in  number,  and  sometimes 
wanting.  The  dark  bar  behind  the  eye  is  more  faint  than  in  that 
species,  and  seldom  crosses  onto  the  basal  third  of  pronotal  disk. 
Hind  femora  greenish  or  brownish,  not  banded.  Hind  tibia\  dull 
brown  or  yellowish,  without  paler  ring  near  their  base. 

Measurements:  Length  of  body,  male,  14  mm.,  female,  18  mm.; 
of  antennse,  male  and  female,  6  mm.;  of  tegmina,  male,  12  mm., 
female,  13  mm.;  of  hind  femora,  male,  9  mm.,  female  11  mm. 

This  species  is  also  known  in  Indiana  only  from  Lake  County,  a 
single  pair  having  been  taken  July  24,  1902,  from  the  side  of  a  rail- 
way a  mile  southeast  of  Hammond.  Tt  is  liable  to  be  found  anywhere 
in  the  State  as  its  range  is  given  as  "Nova  Scotia  to  Texas.''  In 
northern  Illinois  McNeill  found  it  confined  to  the  tops  and  sides  of 
hills.  Morse  has  written  of  it  as  reaching  maturity  in  New  England 
the  first  week  in  July,  and  being  "one  of  the  most  plentiful  and  wide- 
spread of  our  locusts,  but  owing  to  its  small  size  and  non-migratory 
habits  it  does  not  attract  the  attention  given  to  the  larger  and  con- 
sequently more  destructive  species.  While  somewhat  local,  it  is  found 
nearly  everywhere  on  dry.  sandy  or  loamy  soils.  It  moves  chiefly  by 
leaping,  but  readily  takes  wing  on  occasion,  flying,  however,  but  a 
few  feet.    Active  and  alert  in  the  hot  sunny  weather  of  midsummer, 
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it  can  best  be  secured  by  sweeping  the  net  rapidly  over  the  ground, 
a  dozen  or  more  specimens  being  the  result  of  a  few  minutes'  work." 


XXI.     Chlcealtis  Harris  (18-il). 

Vertex  triangular,  the  lateral  carina  but  little  elevated;  the  me- 
dian carina  more  or  less  distinct;  the  foveolae  wholly  wanting.  An- 
tenna long,  those  of  male  twice,  and  of  female  one  and  a  half  times 
the  length  of  head  and  pronotum  together;  the  joints  of  basal  half 
strongly  flattened.  Pronotum  with  the  three  caringe  equally  distinct, 
and  cut  much  behind  the  middle  by  the  principal  sulcus;  the  lateral 
carinte  more  or  less  curved,  especially  in  the  female,  so  that  the 
middle  of  disk  is  plainly  narrowed.  Lateral  lobes  of  pronotum  a 
little  longer  than  high,  the  fore  and  hind  margins  straight  and 
strongly  and  equally  oblique,  the  lower  margin  with  its  posterior  half 
nearly  horizontal,  its  anterior  half  strongly  ascending.  Tegmina  of 
female  abortive  (rarely  fully  developed),  those  of  male  well  devel- 
oped, the  costal  area  being  dilated  and  strongly  reticulate.  Hind 
femora  of  medium  size;  banded  on  the  upper  outer  face.  Ovipositor 
short,  little  exserted,  the  upper  valves  enlarged  and  strongly  toothed 
at  base.  Two  species  represent  the  genus  in  the  United  States.  Of 
these,  one  occurs  in  Indiana. 

34.     Chlcealtis  conspersa  Harris.     The  Sprinkled  Locust. 

Locusta  {ChlcenUix)  compema  Harr.,   7  1,  1841,  149;  Id.,  72,  1862,   184. 

Chlcealtis  conspersa  Smith,  198,  I,  1868,  145;  Glov.,  62,  1872,  Plate 
VI,  Fig.  10,  Plate  X,  Fig.  12;  Scudd.,  148,  I,  1874,  370,  Figs., 
55,  56;  Id.,  168,  XXIII,  1893,  75,  Figs.  50,  51;  Id.,  180,  VIU, 
1897,  99;  Id.,  188,  1900,  25;  Thorn.,  2  1  1 ,  IX,  1880,  99;  Fern.. 
53,  1888,  36;  McN.,  8  8,  VI,  1891,  65;  Id.,  8  9,  VI,  1897,  228, 
Plate  m.  Figs.  14,  14a;  BL,  11,  XXVI,  1894,  222;  Beut.,  3, 
VI,  1894,  293,  Plate  VII,  Fig.  9;  Morse,  98,  VII,  1896,  327,  419, 
Plate  7,  Figs.  11,  11a;  Lugg.,  84,  1898,  121,  Figs.  69,  70;  Walk, 
2  17,  XXX,  1898,  124. 

Chrysochraon  conspersum  Thorn.,  206,  V,  1873,  76;  Corns.,  4  1,  1888, 
102,  Fig.  92;  Id.,  42,  1895,  111,  Fig.  122;  BL,  4,  XXIII,  1891, 
75. 

Locusta  {(Mmaltis)  abortiva  Harr.,  7  1,  1841,  149;  Id.,  72,  1862,  184. 

tSfenobofhrus  nielanopleunis  Scudd.,   14  1,  VII,  1862,  456.     (Male.) 

Color  of  male  usually  light-brown  above  with  always  a  broad  shin- 
ing black  bar  covering  the  entire- lateral  lobe  of  pronotum;  the  teg- 
mina without  spots  or  with  a  few  faint  dusky  ones;  the  hind  tibise 
red  or  yellowish,  the  knees  black.  The  female  varies  from  dull  clay 
yellow  to  dark  brown,  with  the  tegmina  usually  more  or  less  sprinkled 
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with  small  black  spots,  and  with  only  traces  of  the  dark  bar  on  sides 
of  pronotum. 

Tegmina  of  female  covering  half  of  the  abdomen,  those  of  male 
reaching  nearly  to  its  tip;  inner  wings  shorter.     The  ovipositor  is 


Fig.  4ti.     Chld'ultis  consperea  llarr.    Male  and  female.    <Jiie  and  one-half  times  natural  size. 

(After  Lugger.) 

of  peculiar  structure,  being  fitted  for  boring  in  wood,  its  upper  valves 
being  short,  broad  and  toothed  like  a  saw  on  the  posterior  edge, 
while  the  lower  ones  bear  a  strong  hooked  tooth  at  the  tip.  For  other 
structural  characters  see  above  under  the  genus  heading. 

Measurements:  Length  of  body,  male,  20  mm.,  female,  24  mm.; 
of  antennae,  male  and  female,  11.5  mm.;  of  tegmina,  male,  11  mm., 
female,  9  mm.;  of  hind  femora,  male,  13.5  mm.,  female,  16  mm. 

This  handsome  wood  brown  locust  occurs  throughout  Indiana,  but 
nowhere  in  numbers.  It  makes  its  home  in  thickets,  in  the  borders 
of  open  woods,  in  grassy  plots  alongside  old  rail  fences,  and  often- 
times along  the  borders  of  streams  in  woodland  pastures,  but  is 
seldom  seen  in  damp  localities.  In  such  places  its  hues  correspond 
so  closely  with  those  of  the  dead  leaves,  fallen  grass  stems  and  other 
surroundings  that  it  is  seldom  the  insect  is  noted  until  it  leaps 
clumsily  to  one  side.  Mature  males  have  been  taken  in  Vigo  County 
on  June  19th,  an  early  date  for  locusts  which  have  hatched  from  the 
Qgg  in  spring.  A  single  female  with  tegmina  reaching  slightly  be- 
yond tip  of  a])domen  is  in  my  collection  from  Vigo  County.  The 
ordinary  short  winged  female  is  apt  to  be  confused  with  the  brovm 
females  of  Dicromorpha  viridis,  but  can  be  readily  distinguished  by 
the  presence  of  the  median  carina  oC  vertex,  and  the  curved  lateral 
carinas  of  pronotum. 

Interesting  accounts  of  the  egg-laying  habits  of  the  female  of  con- 
sporsa  have  been  given  by  both  Smith  and  Scudder.  I  have,  on  a 
number  of  occasions,  noted  the  females  with  the  abdomen  inserted 
in  soft  or  decaying  wood,  and  on  August  11,  1893,  I  discovered  a 
fenuile  in  the  act  of  boring  a  hole  in  the  upper  edge  of  the  topmost 
board  of  a  si.x-plank  fence.  Tlie  abdomen  was  curved  downward, 
and  the  toothed  forcipate  valves  of  the  ovipositor  used  as  pinchers 
with  wliicli  small  pieces  of  the  wood  were  broken  off.     When  dis- 
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covered,  the  abdomen  was  inserted  nearly  one-half  an  inch  in  the 
pine  board,  and  the  upper  edge  of  the  opening  about  the  sides  of  the 
abdomen  was  covered  with  small  pieces  of  wood,  just  as  the  dust 
or  borings  will  accumulate  about  the  edge  of  a  hole  which  a  carpen- 
ter is  boring, 

I  stood  by  and  watched  her  work  for  ten  or  more  minutes,  when 
she  suddenly  stopped,  withdrew  her  ovipositor  and  hopped  away. 
Along  the  fence,  within  a  distance  of  30  feet,  I  found  15  other  holes, 
11  of  which  were  fresh,  while  the  others  had  evidently  been  bored 
the  previous  year.  Most  of  these  holes  were  on  the  upper  edge  of 
the  top  board,  which  was  in  all  cases  of  pine  and  perfectly  sound. 
None  of  the  holes  contained  eggs,  most  of  them  being  less  than  half 
an  inch  in  depth. 

On  July  21st,  and  September  21st,  I  have  found  them  with  the 
abdomen  inserted  full  length  in  stumps  or  logs,  and  when  removed, 
eggs  were  found  in  the  lower  horizontal  portion  of  each  cavity.  On 
the  former  date  the  female  was  ovipositing  after  dark  in  an  oak 
log  which  served  as  part  of  a  bridge  across  a  stream.  Smith  has  sug- 
gested that  the  reason  for  so  few  holes  being  finished  is,  that  the 
wood  proves  too  hard,  and  the  insect  tries  for  a  softer  place,  or,  many 
of  them  may  be  disturbed  during  the  process  of  oviposition.  Scud- 
der  says  that  "the  wood  must  be  firm  enough  to  retain  the  eggs  well 
in  place,  and  soft  enough  to  absorb  much  moisture  in  the  spring. 
Upright  pieces  of  timber  are  never  chosen,  but  rather  short  sticks 
of  decaying,  charred  or  pithy  wood,  which  can  not  easily  be  broken 
or  blown  against  the  rocks.  Holes  are  frequently  made  three-quar- 
ters of  an  inch  deep,  and  abandoned  because  the  spot  proves  unsuit- 
able. In  a  stick  about  a  foot  and  a  half  long,  and  two  or  three  inches 
wide,  I  counted  75  borings,  only  three  or  four  of  which  had  been 
used  as  nests.  The  number  of  imperfect  to  perfect  holes  must  be  as 
25  to  one.  When  a  good  piece  of  wood  is  discovered,  the  nests  are 
crowded  thickly  together;  and  a  stick  less  than  two  inches  in  diam- 
eter and  five  inches  in  length  contained  13  completed  nests.  The 
holes  are  pierced  at  a  slight  angle  to  the  perpendicular,  away  from 
the  insect;  they  are  straight  for  about  a  quarter  of  an  inch,  then  turn 
abruptly  and  run  horizontally  along  the  grain  for  about  an  inch. 
The  eggs  (from  10  to  14  in  number)  are  almost  always  laid  in  the  hor- 
izontal portion  of  the  nest;  they  are  cylindrical,  tapering  toward  the 
ends,  but  not  at  all  pointed,  and  measure  from  five  to  five  and  a  half 
millimeters  in  length,  by  one  and  one-eighth  in  breadth;  the  ends 
are  equally  and  regularly  rounded.  They  vary  in  tint,  some  being 
almost  colorless,  and  others  of  a  faint  yellow.  After  the  eggs  have 
been  carefully  packed  away  in  the  sawdust  made  by  the  abrasion  of 
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the  sides  of  the  hole,  they  are  covered  above  with  a  whitish  froth, 
and  the  hole  is  sealed  up  just  below  the  surface  of  the  wood  with  a 
black  glutinous  secretion,  excessively  hard,  smooth  and  shiny,  and 
the  upper  surface  slightly  concave.  In  the  spring  the  moisture  doubt- 
less softens  these  coverings  so  that  the  young  grasshoppers  can  easily 
escape.  Many  old  nests  may  be  foimd  uncovered  and  filled  with  the 
shells  of  the  eggs,  but  none  in  which  the  cover  is  still  retained." 

XXII.     Stengbothrus  Fischer  (1843). 

Vertex  triangular,  obtuse  in  female,  acute  in  male;  the  foveolae 
visible  from  above,  as  narrow,  oblong,  or  linear  impressions;  the  me- 
dian carina  absent,  or  at  most  a  colored  line.  Antennae  filiform; 
much  longer  than  head  and  pronotum  in  the  male.  Pronotum  with 
the  median  carina  distinct,  cut  a  little  behind  the  middle  by  the 
principal  sulcus;  the  lateral" carinas  sinuate  or  curved,  so  that  the 
middle  of  disk  is  narrower  than  the  fore  and  hind  margins.  Lateral 
lobes  of  pronotum  about  as  long  as  deep,  the  front  margin  straight, 
the  hind  and  lower  margins  sinuate.  Tegniina  variable  in  length, 
usually  fully  developed  in  male.  Wings  a  little  shorter  than  tegmina. 
Hind  femora  rather  slender;  not  transversely  barred.  Valves  of  ovi- 
positor short,  but  plainly  exserted. 

This  European  genus  formerly  included  a  number  of  United  States 
species,  Thomas  having  described  no  less  than  16  species  (a  number 
of  them  synonymous)  under  it  in  his  Acrididge  of  North  Americ'a. 
As  at  present  limited,  but  two  are  listed  from  the  United  States, 
one  of  which  occurs  in  Indiana. 

35.  Stenobothrus  curtipennis  (Harris).  Tlie  Short-wiiiged  Brown 
Locust. 

LocAista  (CMcealtis)  cnrUpennis  Harr.,  7  1,  1841,  49;  Id.,  72,  1862,  184, 
Plate  in,  Fig.  1;  Rathv.   109,  1862,  386,  Fig.  28. 

Sfrnobothrm  curtipenniK  Scudd.,  14  1,  VII,  1862,  456;  Id.,  142,  11, 
1868,  118;  Id.,  148,  I,  1874,  372,  Fig.  67;  Id.,  168,  XXHI, 
1893,  76,  Fig.  52;  Id.,  180,  VHI,  1897,  99;  Id..  186,  XXXV, 
1<S99,  50;  Id..  188,  19(X»,  26;  Smitli,  198,  I,  1868,  147;  Glov., 
62,  1872,  Plate  VI,  Fig.  15;  Plate  Vn,  Fig.  10;  Plate  X,  Fig.  4; 
Plate  XII,  Fig.  18;  Thorn.,  206,  V.  1873,  91  (iupart).  Id.,  2  11, 
IX,  1880,  104;  Riley,  12  2,  II.  1884,  202;  Liut.,  82,  U,  1885, 
196;  Comst.,  4  1,  1888,  102;  Fern.,  53,  1888,37;  McN.,  88, 
VI,  1891,  65;  Id.,  89,  VI,  1897,  260;  Beut.,  3,  VL,  1894,  294; 
Morse,  98,  VII,  1896,  327,  420  Plate  7,  Fig.  12;  Liigg.,  8  4, 
1898,  128,  Figs.  75,  76. 

Chhealtix  curtipmnis  Bl.,  4,  XXIII,  1891,  76;  Id.,  11,  XXVI,  1894, 
222. 

Stfrniholhi-us  longipennu  Scudd.,  14  1,  VII,  1862,  467;  Glov.,  62,  1872, 
Plate,  V,  Fig.  15. 
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Color  exceedingly  variable,  but  in  Indiana  specimens  usually  a 
light  brown  above,  with  a  black  bar  extending  back  from  the  eye 
along  the  upper  half  of  the  lateral  lobe  of  pronotum;  beneath  yel- 
lowish, the  sides  of  abdomen  spotted  with  black  and  the  hind  knees 
of  the  same  color.  Sometimes  the  face  and  lower  sides  of  pronotum 
are  gray,  or  even  green.  Antennae  brownish  yellow  at  base,  the 
apical  halves  brown  or  black. 

The  tegmina  of  curtipennis  are,  in  most  females,  about  three- 
fourths  the  length  of  the  abdomen,  while  in  the  males  they  usually 
reach  to  the  tip  of  the  abdomen;  though  they  may  be  longer  or 
shorter  in  either  sex.  The  males  are  apt  to  be  mistaken  for  those  of 
Chlcealtis  conspersa,  but  may  be  distinguished  by  the  presence  of  the 
foveolse,  by  the  narrower  black  bar  on  sides  of  pronotum  and  by  the 
smaller  and  more  slender  body. 

Measurements:  Length  of  body,  male,  14.5  mm.,  female,  21  mm.; 
of  antennae,  male,  9.5  mm.,  female,  7.5  mm.;  of  tegmina,  male,  11 
mm.,  female,  10  mm.;  of  hind  femora,  male,  11  lum.,  female,  13  mm. 

This  is  a  very  common  locust  throughout  northern  Indiana,  but  as 
yet  has  not  been  taken  south  of  Putnam  and  Vigo  counties.  It  abides 
in  low,  wet  prairies,  swales,  damp  meadows,  and  especially  in  the 
vicinity  of  tamarack  swamps.  These  conditions  of  local  habitat  are 
common  in  the  northern  half  of  the  State,  but  scarce  or  wanting  in 
the  southern  half,  except  in  the  extensive  lowlands  along  the  Wabash 
E.iver  in  Knox  and  Gibson  counties,  but  there  the  locust  seems  to  be 
wanting.  In  Putnam  County  it  occurs  in  blue-grass  pastures  along 
the  banks  of  streams  in  open  woodland.  It  begins  to  reach  maturity 
about  June  20th.  By  July  1st,  it  has  become  fairly  common,  and  it 
may  be  taken  until  mid-October  or  even  later,  if  the  frosts  are  not 
too  severe.  The  males  seem  everywhere  less  abundant  than  the  fe- 
males. The  former  is  an  active  and  noiseless  flier,  but  the  female, 
being  usually  shorter  winged,  endeavors  to  escape  by  leaping  and 
tumbling,  and,  says  McNeill,  "its  astonishing  facility  as  a  tumbler 
and  contortionist  generally  discourages  all  but  the  most  determined 
efforts  for  its  capture."  Scudder  has  given  a  description  of  the  song 
habits  of  curtipennis  as  follows:  '^'WTien  about  to  stridulate,  these 
insects  place  themselves  in  a  nearly  horizontal  position,  with  the  head 
a  little  elevated;  they  then  raise  both  hind  legs  together,  the  hind 
tibiae  bent  back  snugly  against  the  femora  during  the  movement, 
and  grate  the  thighs  against  the  outer  surface  of  the  tegmina.  The 
first  one  or  two  movements  are  frequently  noiseless  or  faint.  In 
sunny  weather  the  notes  are  produced  at  the  rate  of  about  six  a 
second,  are  continued  from  one  and  a  half  to  two  and  a  half  seconds. 
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and  when  undisturbed  are  repeated  with  intermissions  of  from  five 
to  six  seconds.  When  the  sky  is  overcast  the  movements  are  less 
rapid." 

XXIII.     Ageneotettix  McNeill  (18U7). 

Vertex,  somewhat  declivent,  the  sides  sharp  and  meeting  in  front 
almost  at  a  right  angle;  the  median  carina  wanting;  lateral  foveolae 
rectangular  or  four  sided,  about  twice  as  long  as  broad,  very  distinct. 
Face  moderately  oblique.  Antennae  filiform,  longer  than  head  and 
pronotum  together.  Pronotum  with  the  median  carina  distinct,  cut 
once  behind  the  middle  by  the  principal  sulcus;  the  lateral  carinas 
indistinct;  strongly  sinuate  or  curved  inward;  the  hind  margin  of 
disk  broadly  rounded.  J  lateral  lobes  of  pronotum  higher  than  long, 
their  front  and  hind  margins  nearly  straight  and  vertical,  the  lower 
margin  with  its  front  half  inclined  strongly  upward.  Tegmina  and 
wings  well  developed,  equaling  the  abdomen  in  the  female,  usually 
slightly  surpassing  its  tip  in  the  male.  Iliud  femora  rather  stout, 
surpassing  the  tip  of  abdomen  in  the  male,  equaling  it  in  the  female. 
Hind  tibiae  with  the  spurs  on  the  inner  side  at  apex,  much  elongated 
and  very  unequal.  Valves  of  ovipositor  but  little  exserted,  the  tip 
only  being  visible.  Two  species  are  known  from  the  United  States, 
one  of  which  has  been  taken  in  Indiana. 

36.    Ageneotettix  scudderi  (Bruner). 

Aulocara  scudderi  Binn. ,  24,  Xn,  1890,  63;  BL,    II,  XXVI,  1894,  217. 
Eremnus  scvdderi  McN.,  89,  VI,  1897,268;  Lugg.,  84,  1898,  132,  Fig. 

77. 
Ageneotettix  scudderi  Scudd.,   188,  1900,  28. 
Philobostroma  parra  McN.,  8  8,  VI,  1891,  64, 

General  color,  dull  brown,  the  tegmina  with  numerous  small  darker 
brown,  quadrate  spots,  sometimes  almost  confined  to  a  median  band. 

In  most  specimens  a  dull  yellowish  band 
reaches  from  the  vertex  backward  across 
the  middle  of  occiput  and  pronotum 
to  the  tips  of  the  tegmina.  An  in- 
distinct blackish  bar  extends  from  eye 
Age,u„ieni.r  scdd.ri      ),.„,].  across  the  Upper  half  of  lateral  lobes 

Male.   (After  Lugger.)  ,  '' 

ol  pronotum;  and  a  triangular  spot  of 
black  on  each  side  of  basal  third  of  pronotal  disk,  plainest  in  the 
male.  Hind  femora  dull  reddish  ])rown  with  three  blackish  cl-oss- 
bars  on  the  upper  outer  face.  Hind  tibia?  bright  coral  red,  with  a 
whitish  basal  ring;  the  knees  deep  black.  Antennae  dull  reddish, 
sometimes  lighter.     Lower  surface,  dirty  yellowish  white. 
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Measurements:  Length  of  body,  male,  15  mm.,  female,  30  nmi.; 
of  antennae,  male  10  mm.,  female,  7.5  mm.;  of  tegmina,  male,  9  mm., 
female,  13  mm.;  of  hind  femora,  male,  10.5  mm.,  female,  11.5  mm. 

This  small  dull  colored  locust  has  been  taken  in  Indiana  only  from 
the  sandy  bed  of  the  old  Wabash  and  Erie  Canal,  five  miles  north  of 
Terre  Haute,  Vigo  County.  Here  it  was  first  taken  on  July  6,  1893, 
and  afterward  in  September  and  October,  1893.  On  one  side  of  the 
canal,  at  the  point  mentioned,  is  a  large  pond,  occupying  perhaps 
50  acres  of  the  Wabash  Eiver  bottoms,  and  on  the  other  side  is  a 
sandy  hill  or  bluff  of  the  river,  which  is  covered  with  typical  prairie 
grasses  and  plants.  The  locust  has  been  found  only  in  an  area  of 
about  five  acres,  on  the  side  of  the  hill,  and  in  the  bed  of  the  canal. 
When  disturbed  it  leaps  vigorously,  and  wifhout  noise,  for  several 
times  in  succession;  then  settling  down  on  a  sandy  spot,  it  will  allow 
a  close  approach,  evidently  relying  upon  the  similarity  of  color  be- 
tween its  body  and  the  sand  to  shield  it  from  observation.  Accord- 
ing to  Bruner,  loc.  cit.,  it  is  a  very  common  species  west  of  the  Mis- 
sissippi; but  east  of  that  stream  has  been  taken  only  at  Moline  and 
Cordova,  Illinois;  and  in  Vigo  County,  this  State.  It  will  probably 
be  found  to  occur  over  the  sand-covered  portions  of  soiithwestern 
Indiana. 


XXIV.    Meuostethus  Fieber  (1853). 

Vertex  horizontal;  the  lateral  carinas  distinct,  straight,  the  apex 
truncate  or  slightly  rounded;  median  carina  distinct;  lateral  foveolae 
small,  shallow,  triangular.  Antennse  filiform,  longer  in  the  male 
than  the  head  and  pronotum  together.  Pronotum  with  all  the  carinae 
distinct,  the  median  rather  sharp,  and  cut  in  front  of  the  middle 
by  the  principal  sulcus;  the  lateral  (in  our  species)  with  their  pos- 
terior halves  distinctly  divergent;  the  disk  rugose,  the  metazona 
longer  than  the  prozona;  the  hind  margin  of  the  former  obtusely 
angled.  Lateral  lobes  of  pronotum  about  as  high  as  long,  their  front 
margins  perpendicular,  the  hind  ones  a  little  oblique,  the  lower  mar- 
gin with  its  front  half  oblique.  Tegmina  and  wings  well  developed, 
surpassing  the  abdomen  in  both  sexes,  the  discoidal  area  furnished 
with  a  very  prominent  intercalary  vein,  which  in  the  male  is  provided 
with  a  rasp  for  stridulating.  Hind  femora,  rather  long  and  slender, 
exceeding  the  abdomen  in  the  male.  The  sub-anal  plate  of  male  is 
acutely  produced,  being  at  least  twice  as  long  as  its  greatest  depth. 
Valves  of  ovipositor  strongly  exserted,  the  upper  pair,  with  minute 
teeth  along  their  upper  margins. 

46— Geol. 


250  BEPORT  OF  STATE  GEOLOGIST. 

Three  species  arc  known  froni  the  United  States,  one  of  which 
occurs  in  Indiana. 

37.     Mecostethus  lineatus  (Scudder). 

Amipicra  lineata  Scudd.,   14  1,  VII,  18(52,  462;  Id.,   142,  11,  1868,  118 

(song  of);   Id.,    143,  XI,   1868,   313  (note  of,   set  to  music); 

Smith,   1  19,  1872,  381;  McN.,  88,  Yl,  1891,  66. 
Stetheophyma  lineata  Thorn.,    206,  V,  1873,  98;    Id.,   2  11,  1880,  104; 

Glov.,  62,  1874,  Plate  XVIH,  Fig.  9;  Fern.,  5  3,  1888,  38. 
Mecostethm  lineatus  Morse,  9  8,  VII,  1896,  327,  444,  Figs.  13-13b;  McN., 

8  9,  1897,  254,  Figs.  22a,  22b;  Bl.,    15,  XXX,  1898,  55;  Scudd., 

188,  1900,  29. 

General  color,  dark  brown.  A  narrow  yellowish  line  extends  from 
the  upper  border  of  the  eye  to  the  pronotum,  bordered  below  by  an 
indistinct  dark  band  which  extends  along  the  upper  half  of  lateral 


Fig.  48.    Mecostethus  lineatus  iScndd.).    (After  McNeill.) 

lobes  of  the  pronotum.  The  tegmina  with  a  distinct  pale  or  yellow- 
ish streak  two-thirds  their  length,  along  the  scapular  area.  Hind 
femora  with  the  outer  face  yellowish  or  reddish  brown,  darker  above, 
the  lower  face  either  yellowish  or  bright  coral  red,  the  knees  black. 
Hind  tibise  yellowish,  annulate  with  paler  near  their  base,  the  spines 
black.  The  females  usually  much  darker  than  the  males  with  the 
yellow  line  on  head  and  tegmina  often  obscure.  The  structural 
characters  are  given  above  under  the  genus  heading. 

Measurements:  Length  of  body,  male,  26  mm.,  female,  35  mm.; 
of  antennas,  male,  11.5  mm.,  female,  10.5  mm.;  of  tegmina,  male,  25 
mm.,  female,  30  mm.;  of  hind  femora,  male,  17  mm.,  female,  20  mm. 

This  large  and  handsoiiic  locust  occurs  in  isolated  areas  in  the 
northern  third  of  the  State,  having  been  taken  in  Fulton,  Lake, 
Starke,  Marshall,  Kosciusko  and  Steuben  counties.  It  is  fouiid  only 
in  low  boggy  meadows  bordering  lakes  or  tamarack  swamps.  The 
males  seem  to  far  outnumber  the  females,  and  are  much  more  wild 
and  active,  taking  to  flight  when  a  person  is  a  dozen  yards  distant. 
They  use  the  wings  only  in  escaping,  flying  swiftly  and  noiselessly  for 
50  to  100  feet  and  alighting  on  the  stems  of  the  tall  grasses  and 
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sedges  among  which  they  have  their  homes.  The  only  way  in  which 
I  have  heen  able  to  effect  their  capture  was  by  running  after  them 
and  swooping  them  with  the  net  as  they  arose  or  before  they  had 
time  to  arrange  their  legs  for  the  upward  impetus  at  the  beginning 
of  a  new  flight.  The  females  are  more  bulky  and  lubberly  than  the 
males,  and  are  usually  seen  in  more  open  places,  where  the  grass  is 
shorter,  and  hence  are  more  easily  taken.  The  earliest  date  at  which 
mature  specimens  have  been  seen  was  July  13th,  in  Fulton  County, 
and  the  latest,  October  35th,  near  Bass  Lake,  Starke  County,  though 
they  may  occur  both  before  and  after  these  dates.  In  the  United 
States  lineatus  has  been  recorded  only  from  Maine,  Massachusetts, 
Connecticut,  northern  Illinois  and  eastern  Nebraska. 


Sub-family  CEDIPODINiE. 

This  sub-family  includes  those  genera  of  Indiana  locusts  which 
have  the  prosternum  unarmed  with  tubercle  or  spine,  the  face  nearly 
vertical,  instead  of  oblique,  and  the  head  rounded  at  the  point  of 
union  with  the  vertex  and  face.  The  fastigium  or  front  of  vertex 
slopes  sharply  downward;  the  foveolse  are  present  but  are  usually 
small  and  shallow.  The  antennge  are  linear  or  sub-linear  and  are  us- 
ually inserted  above  the  middle  of  the  eyes,  sometimes  almost  above 
the  eyes  themselves.  The  eyes  are  shorter  than  in  the  sub-family 
Tryxalince,  being  rarely  longer  than  that  portion  of  the  cheeks  be- 
low their  orbits.  The  dorsal  field  of  the  pronotum  has  its  hind  mar- 
gin much  wider  than  the  front  margin;  the  lateral  carinse  usually 
wanting;  the  median  carina  (except  in  the  genus  Arphia)  cut  by  one 
or  two  sulci,  and  often  raised  in  a  sharp  ridge  or  crest,  and  the  sur- 
face generally  wrinkled  or  covered  with  small  tubercles.  The  teg- 
mina  and  wings  are  always  fully  developed  and  the  latter,  in  most 
species,  are  brightly  colored.  All  of  our  genera  belong  to  the  divi- 
sion or  tribe  (Edipodini  of  Saussure,  in  which  the  oceUi  are  placed 
near  the  eyes  and  in  which  the  outer  margin  of  hind  tibise  lacks  an 
apical  spine  next  the  spurs. 

Our  members  of  this  sub-family  are,  when  at  rest  with  the  tegmina 
closed,  dull  brown  or  grayish  in  color,  and  hence  dwell,  for  the  most 
part  on  bare  clayey  slopes,  or  stretches  of  sand;  along  roadsides  and 
railways,  or  in  closely  cropped  timothy  meadows.  Twelve  of  our 
16  species  have  the  inner  wings  black,  yellow  or  red  and  hence  are 
very  conspicuous  objects  when  in  flight,  being  often  taken  for  butter- 
flies by  persons  who  have  given  little  attention  to  nature.  These 
bright  colors,  are,  says  Morse,  "in  no  sense  protective  and  bear  no 
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relation  to  the  environment  of  the  insects,  but  are  probably  of  value 
in  the  mating  of  the  sexes."  Tlie  color  of  the  inner  wings  often 
varies  much  in  the  same  species,  shading  from  dull  white,  through 
yellow  and  orange  to  vermilion  red.  The  greater  intensity  of  color 
is  in  part  due  to  age,  and  perhaps  in  part  to  higher  temperature, 
though  other  factors  doubtless  enter  into  its  cause. 

The  members  of  this  sub-family  are  peculiar  in  that  the  males  of 
most  of  them  and  the  females  of  a  few  stridulate  while  on  the  wing; 
a  rather  harsh,  crackling  or  rattling  note  being  produced  by  rubbing 
the  under  surface  of  the  tegmina  against  certain  veins  on  the  upper 
surface  of  the  inner  wings.  The  sound  seems  to  be  under  control  of 
the  insect,  for  they  often  make  it  when  suddenly  alarmed,  or  cease 
making  it  if  loo  greatly  frightened.  Some  of  them  produce  a  uni- 
form rattling  note  during  the  entire  period  of  flight,  which  is  gen- 
erally in  a  straight  course.  Others  make  the  call  only  during  certain 
intervals  of  flight.  These  change  the  direction  of  flight  at  will,  and 
at  every  turn  emit  two  or  three  short,  rattling  sounds.  A  number 
of  species  also  sound  a  different  call  when  at  rest,  in  the  same  manner 
as  do  the  Tryxalince,  by  rubbing  the  hind  femora  against  the  inter- 
calary vein  of  the  tegmina,  which  is  toothed  or  roughened  to  aid  as 
a  sounding  organ. 

This  sub-family  is  also  notable  among  our  Indiana  Acrididae  by 
having  three  or  four  species  which  pass  the  winter  as  nymphs  or  half 
grown  young.  These  nymphs  reach  maturity  about  mid- April  and 
are  the  first  Acridians  of  large  size  to  be  seen  in  the  spring.  The 
majority  of  our  species,  however,  pass  the  winter,  as  do  most  other 
locusts,  in  the  egg  stage. 

Twenty-six  genera  and  3  54  species  were  listed  by  Scudder  in  his 
'^Catalogue,"  and  about  -10  species  have  since  been  described.  Of 
these,  ten  genera  and  sixteen  species  have  been  taken  in  Indiana. 
These  genera  may  be  separated  by  the  following  table  in  which,  how- 
ever, I  have  made  use  of  many  characters  not  of  generic  importance, 
in  order  that  the  beginner  may  the  more  readily  determine  the  speci- 
mens in  hand. 

KKV    TO    OENERA    OF   INDIANA    CKniPODIN.E. 

fl.  j\I('(lian  cariurt  of  pronoliim  raised  in  a  distinct  crest,  which  is  entire, 
or  not  cut  by  the  principal  sulcus;  tegmina  sub-coriaceous,  or  leath- 
ery,   in   texture,   densely   and   irregularly   reticulate;    inner   wings 

brightly  colored,  red  or  yellow  at  base XXV.  Arphia,  p.  254 

an.  Median  carina  of  pronotimi  less  prominent  and  in  female  always  cut 
by  one  or  more  sulci:  tegmina  with  the  apical  half  membranaceous 
and  regularly  reticulate. 
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h.    Median  carina  of  pronotum  cut  by  but  one  sulcus. 

c.    Disk  of  inner  wings  pellucid  or  ti-ansparent,  uot  distinctly 
bounded  by  a  blacliish  border. 

d.    Pronotum  with  its  disli  roof  shaped,  the  sides  sloping- 
downward;   its  dorsal  front  margin  plainly  angu- 

late.    Hind  femora  without  dai-k  cross  bars 

XXVI.  Chortophaga,  p.  257 
(Id.    Pronotum  with  its  disk  flat;  its  dorsal  front  margin 
truncate.     Hind  femora  with  dusky  cross  bars  on 
their  outer  face. 

c.  Frontal  costa  of  male  strongly  sulcate  through- 
out their  full  length;  median  carina  of  pro- 
notum distinct,  higher  on  prozona  than  on 
metazona,  distinctly  cut  by  the  principal  sul- 
cus  XXVII.  ENCorTOLOPHUs,  p.  260 

ee.    Frontal  costa  of  male  but  slightly  sulcate  just 
below  the  ocellus;  median  carina  of  pronotum 
low,  of  equal  height  tlu-oughout,  faintly  cut  by 
principal  sulcus. ..  .XXVIII.  Camnula,  p.  261 
cc.    Disk  of  inner  wings  opaque,  red,  orange,  black  or  yellow  in 
color;  when  not  black,  distinctly  bounded  with  a  black- 
ish border. 

f.  Body,  especially  that  of  female,  robust. 
Pronotum  with  the  lateral  carinae  ex- 
tending in  front  of  the  principal  sulcus 
and  not  cut  by  that  sulcus;  its  disk  often 
with  numerous  tubercles;  inner  wings 
red  or  yellow;   tegmina   usually  with  a 

number  of  large  dark  colored  spots 

XXIX.  Hippiscus,  p.  263 
ff.  Body  more  slender,  often  compressed.  Pro- 
notum with  the  lateral  carinae  extending 
only  to  the  principal  sulcus  and  cut  by 
it;  its  disk  with  but  few  if  any  tubercles; 
inner  wings  black  or  pale  yellow;  teg- 
mina with  numerous  small  dark  spots 
which  are  sometimes  united  into  cross 
bars. 

g.    Inner  wings  black  with  a  yellow  bor- 
der  XXX.  DissosTEiRA,  p.  272 

(ig.    Inner  wings  yellow,   with  a  fuscous 

curved  median  band 

XXXI.  Spharagemon,  p.  275 
hh.    Median  carina  of  pronotum  cut  by  two  sulci,  the  front  notch 

often  less  distinct  than  the  hind  one 

h.  Antennae  of  male  shorter  than  hind  femora,  the  basal 
joints  not  strongly  flattened.  Frontal  costa  at  all  points 
above  the  ocellus,  wider  than  the  basal  joints  of  an- 
tennae. 
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i.  Lower  margin  of  lateral  lobe  of  prgnotum  straight, 
its  front  half  not  curved  upward.  Median  carina 
of  pronotum  about  as  high  on  metazona  as  on  pro- 
zona;  its  hind  notch  but  little  in  front  of  the  mid- 
dle of  pi-onotum XXXII.  Mestobregma,  p.  279 

a.  Lower  margin  of  lateral  lobe  of  pronotum  with  its 
front  half  curved  upward.  Median  cai'iua  of  pro- 
notum very  faint  on  metazona;  its  hind  notch 
much  in  front  of  the  middle,  the  metazona  at  least 

one  and  a  half  times  as  long  as  the  pi'ozona 

XXXIII.  Trimebotropis,  p.  280 
hh.    Antennae  of  male  longer  than  hind  femora,  the  basal  joints 
strongly   flattened.     Frontal   costa   at   its   widest  point 
above  the  ocellus  narrower,  and  at  the  vertex  much  nar- 
rower, than  the  basal  joints  of  antennae 

XXXIV.  PsiNiDiA,  p.  283 


XXV.    Arphia  Stal  (1873). 

Vertex  horizontal,  either  sub-pentagonal  or  triangular,  its  disk 
with  a  distinct,  usually  deep,  transverse  curved  impression  a  little 
behind  the  middle;  lateral  carinas  distinct;  the  median  carina  present, 
but  terminating  at  the  impression;  the  foveote  present,  rather  large, 
but  shallow  and  more  or  less  rhomboidal.  Frontal  costa  rather 
broad,  strongly  sulcatc  in  the  region  of  and  below  the  ocellus.  An- 
tenna) about  as  long  as  head  and  pronotum  together.  Pronotum 
with  its  front  margin  bluntly  angulate,  produced  forward  upon  the 
posterior  third  of  occiput;  the  median  carina  compressed,  and  higher 
than  usual,  not  notched  by  the  transverse  sulcus;  the  lateral  carina) 
rounded,  distinct  only  on  the  metazona.  Lateral  lobe  of  pronotum 
deeper  than  long,  the  front  margin  a  little  sinuate,  the  hind  margin 
more  or  less  oblique,  the  lower  margin  with  its  front  half  curved 
upward,  the  posterior  angle  rather  broadly  rounded.  Tegmina  some- 
what leathery  in  texture,  densely  and  irregularly  reticulate,  the 
apical  third  only  with  the  cells,  or  spaces  between  the  venules,  dis- 
tinct; the  intercalary  vein  closer  to  the  median  than  to  the  ulnar 
vein.  Inner  wings  brightly  colored,  yellow  or  red  at  base.  Hind 
femora  stout,  their  basal  halves  depressed  and  dilated.  Ovipositor 
with  its  valves  moderately  exserted;  the  upper  ones  with  their  apical 
halves  a  little  inturned  and  narrowly  spoon-shaped. 

Sixteen  species  are  accredited  by  Scudder  to  the  United  States. 
Of  these  but  two  have,  as  yet,  been  taken  in  Indiana.  These  may 
be  separated  by  the  following: 
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KEY   TO    INDIANA    SPECIES    OF   ARPHIA. 

a.  Upper  third  of  frontal  costa  with  the  sides  converging,  meeting  at  the 
point  of  union  with  the  front  of  vertex;  median  carina  of  pronotum 
lower  and  less  curved;  hind  margin  of  pronotum  ending  in  a  right 

angle,  or  obtuse  angle 38  sulphur ea,  p.  255 

aa.  Upper  third  of  frontal  costa  with  the  sides  scarcely  converging;  dis- 
tinct at  the  point  of  meeting  with  the  front  of  vertex;  median 
carina  of  pronotum,  viewed  from  the  side,  high  and  arched,  crest- 
like;  hind  margin  of  pronotum  ending  in  an  acute  angle 

39  xanthoptera,  p.  256 

38.     Arphia  sulphurea  (Fabricius).     The  Sulphur- winged  Locust. 
Gryllus  sulphureus  Fab..  5  1,1,  1781,  369. 
Locusta  sulphurea  Harr.,    70,   1833,  583;  Id.,   7  2,  1862,  177,  Plate  I, 

Fig.  6;  Emm.,  4  9,  V,  1854,  146;  Rathv.,   109,  1862,  386,  Fig. 

27. 
(JEdipoda  sulphurea  Burm.,  40,  II,  1838,  643;  Scudd.,    14  1,  VII,  1862, 

470;  Glov.,  62,  1872,  Plate  V,  Fig.  6. 
Tomonotm  sulphureus  Thorn.,  206,  V,  1873,  105;  Id.,   2  11,  IX,  1880, 

89,  107. 
Arphia  sulphurea  Stal.,    200,   I,    1873,    119;    Sauss.,     134,   1884,   71; 

Fern.,   53,  1888,  39;    BL,    4,    XXIII,   1891,  77;    Beut.,    3,  VI, 

1894,  296,  Plate  VIII,  Fig.  10;  Morse,  99,  VUI,  1897,  36,  51,  Plate 

2,  Fig.  17;  Lugg.,   84,  1898,  136,  Figs.   78,   79;    Scudd.,    188, 

1900,  30. 

Color,  varying  from  dark  brown,  almost  blackish  in  some  males, 
to  pale  yellowish  brown.  The  tegmina  of  males  often  with  a  pale 
yellowish  band  along  the  dorsal  or  hind  margin;  those  of  the  lighter 
colored  females  often  thickly  sprinkled  with  small  fuscous  spots.  In- 
ner wings  with  their  basal  two-thirds  a  bright  sulphur  yellow.  A 
dusky  curved  band  covers  the  outer  third;  from  which  a  distinct  dark 
ray  runs  nearly  to  the  base  of  the  wing,  near  the  front  or  costal  mar- 
gin. Hind  femora  with  the  outer  face  either  uniform  dark  brown 
with  a  pale  ring  near  the  knee,  or  with  alternating  bands  of  black 
and  white,  which  are  more  plainly  visible  on  the  inner  face.  Hind 
tibiae  dusky  black,  or  blue  black,  with  a  pale  ring  near  the  base. 
Abdomen  reddish  brown  or  yellowish.  Many  of  the  young  and  a  few 
of  the  adults  which  appear  in  spring,  or  those,  which  live  on  high, 
rocky  woodland  slopes  where  lichens  are  abundant,  often  have  the 
pronotum  and  hind  femora  prettily  marked  or  spotted  with  grayish 
and  greenish  in  imitation  of  those  lowly  plants. 

Measurements:  Length  of  body,  male  22  mm.,  female  32  mm.;  of 
antennffi,  male  and  female,  7  mm.;  of  tegmina,  male  23  mm.,  female 
26  mm.;  of  hind  femora,  male  14.5  mm.;  female,  18  mm. 
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The  yellow  winged  locust  is  a  common  insect  throughout  Indiana, 
making  its  home  in  dry  upland  pastures  and  meadows,  along  roadsides 
and  on  gravelly  and  rocky  slopes.  It  passes  the  winter  in  the  nymph 
stage  sheltered  beneath  logs,  chunks  and  rubbish  and  begins  to  reach 
maturity  in  central  Indiana  about  May  1st  (May  3d  being  the  earliest 
date  it  has  come  to  my  notice),  being  preceded  only  by  Chortophaga 
viridifasciata.  It  is  most  abundant  in  June,  and  about  July  15th 
begins  to  be  replaced  by  its  congener,  A.  xanthoptera.  However,  ex- 
amples have  been  taken  in  Marion  County  as  late  as  September  10th. 
The  male,  when  disturbed,  moves  in  short,  jerky  flights,  sounding  its 
cymbals  while  in  the  air,  at  every  turn.  The  sound  is  a  sharp  crack- 
ling note,  and  is  seemingly  under  the  control  of  the  insect. 

39.     Arphia  xantholPtera  (Germar. ) 

(Edipoda  xanthoptera  Gernu,  58,  11,  1838,  643;  Scudd.,  1  4  1 ,  VII,  1862, 

469;  Smith,   199,  1872,  372,  381,  Fig.  10. 
Tomonolm  .ranlhnplrni.'<  Thorn.,  206,  V,  1873,  10."). 
Tomi>notu.^  xuljihinrtiK  .ravOinptrnix  Tliom.,  2  11,  IX,  1880,  107. 
Arphia  .ranthnph-ra  Sanss.,   134,  1884,  67;  Fern.,  53,  1888,  39;  Bl.,  4, 

XXIII,  1891,  77;   Bent.,   3,  VI,   1894,  297,  Plate  \^II,   Fig.    11; 

Morse,  99,  VUI,  1897,  36,  50,  Plate  2,  Figs.  16,  16a;  Lugg.,  8  4, 

1898,  138,  Fig.  80;  Scudd.,   188,  1900,  31. 
Arphia  .rauthoptcra  rarinafa  BL,    4,    XXLH,    1891,    78  (not  .1.   carhiata 

Scudd. ) 

Color  varying  from  a  very  dark  to  a  bright  reddish  brown,  the  head 
and  pronotum  usually  lighter  than  the  tegmina;  the  latter  in  the 
female  often  sprinkled  with  numerous  darker  brown  spots.  Inner 
wings  with  the  basal  two-thirds  either  deep  yellow  or  orange  red,  the 


Fig.  49.    Arphi<i  xanihoptera  (Gormar).    M.ilo.     Natural  Size. 
(After  Beutenmiiller). 

outer  third  wijli  tlic  curved  fuscous  bnr  as  in  sulphurea,  but  the  dark 
ray  near  costal  margin  not  much  longer  than  the  width  of  the  fuscous 
band,  and  always  extending  less  than  one-half  the  distance  to  base 
of  wing.    Hind  femora  dull  grayish  brown,  the  upper  outer  face  with 
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two  or  three  oblique  blackish  bars;  a  pale  ring  near  the  knee.  Hind 
tibiae  dusky,  the  spines  black. 

This  species  differs  from  sulphurea  by  having  the  disk  of  the  vertex 
truncate  in  front,  its  lateral  carinae  not  meeting,  but  continuous  with 
the  frontal  costa;  the  latter  with  the  sides  not  converging  to  an 
acuminate  apex.  The  median  carina  of  pronotum  is  higher  and  more 
distinctly  arched  and  the  posterior  margin  of  pronotum  is  more  acute. 
It  is  usually  larger  than  sulphurea. 

Measurements:  Length  of  body,  male  27  nmi.,  female  34  mm.;  of 
antennae,  male  and  female,  10.5;  of  tegmiua,  male,  26  mm.,  female, 
30  mm.;  of  hind  femora,  male,  18  mm.,  female,  19  mm. 

This  is  also  a  common  locust  throughout  Indiana,  beginning  to 
reach  maturity  in  the  central  part  of  the  State,  from  eggs  hatched  in 
the  spring,  about  July  20th,  and  existing  until  November  1st,  or 
later.  It  frequents  the  stubble  of  wheat,  clover  and  timothy  fields, 
the  banks  along  railways  and  the  borders  of  high,  dry,  open  wood- 
lands and  roadsides.  One-third  or  more  of  the  males  have  the  inner 
wings  a  deep  orange  yellow,  but  not  more  than  one-sixth  of  the 
females  have  the  wings  so  colored.  The  orange  winged  males  are 
usually  darker  in  color,  and  their  stridulation  is  seemingly  louder  and 
more  prolonged  than  in  the  yellow  winged  forms.  The  sound  is  made 
as  the  insect  rises  from  the  ground,  and  at  times  at  the  points  of 
turning  in  its  zigzag  flight.  Xanthoptera  is  a  stronger  and  more  active 
flier  than  sulphurea  and  its  note  is  louder  and  readily  distinguished 
from  that  of  the  latter. 


XXVI.     CnoRTOPHAGA  Saussure  (1884). 

Body  rather  slim,  compressed,  jjunetate  or  fine  wrinkled,  green  or 
brown  in  color.  Vertex  horizontal,  triangular;  the  apex  truncate;  the 
lateral  carinae  not  prominent,  the  median  carina  wanting;  the 
foveolse  very  shallow,  elongate,  triangular.  Frontal  eosta  prominent, 
rather  narrow,  punctate,  suleate  below  the  ocellus,  the  margins  of 
upper  fourth  slightly  converging  to  meet  those  of  the  vertex.  An- 
tennae no  longer  than  head  and  pronotum  together,  the  joints  short 
and  somewhat  flattened.  Pronotum  with  its  disk  roof  shaped,  its 
front  margin  bluntly  angulate,  projected  slightly  forward  on  the 
occiput,  the  hind  margin  acute  angled;  the  median  carina  not  promi- 
nent, straight  and  but  faintly  notched  a  little  before  the  middle  by 
the  principal  sulcus;  the  lateral  carinse  visible  only  on  the  metazona, 
rounded  and  indistinct  in  the  female,  plainly  visible  in  the  male. 
Lateral  lobes  of  the  pronotum  as  in  Arphia,  the  posterior  angle  less 
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roxmded.  Tegmina  narrow,  extending  beyond  the  abdomen;  the 
apical  half  membranaceous,  the  intercalary  vein  running  midway 
between  the  median  and  ulnar  veins.  Inner  wings  pellucid,  the  veins 
but  slightly  swollen.  Hind  femora  of  medium  size,  sur^Dassing  the 
abdomen  in  the  male,  a  little  shorter  in  the  female.  Ovipositor  as 
in  Arphia. 

Two  species  of  the  genus  occur  in  the  United  States,  one  of  which 
inhabits  Indiana. 

40.     Chortophaga  viridifasciata  (DeGeer).     The  Green-striped  Locust. 

Arnjdium  rmdlfmcialHm  DeG.,  57,  HI,  1773,  498,  Plate  42,  Fig.  6. 

lAtciuiUi  {Tragorcphala)  liridifnt^ciaia  Harr.,  7  1,  1841,  147;  Id.,  72, 
1862,  182,  Plate  HI,  Fig.  2. 

Tragocephala  riridifasckUa  Scxidd.,  14  1,  VII,  1862,  461;  Id.,  150, 
XVn,  1875,  481;  Id.,  153,  IV,  1875,  80;  GIov.,  62,  1872,  Plate 
V,  Fig.  9;  Thorn.,  206,  V,  1873,  103,  Plate  I,  Fig.  3;  Id.,  2  11, 
IX,  1880,  105,  Figs,  13,  17;  Stal.,  200,  I,  1873,  119;  Riley, 
117,  Vm,  1876,  149,  Fig.  46;  Id.,  2  1  4,  I,  1878,  255,  Fig.  94; 
Id.,    122,  n,  1884,  203,  Fig.  285. 

Chortophaga  viridifaacinta  Sauss. ,  134,  1884,  72,  Plate  I,  Figs.  7,  12; 
Fern.,  53,  1888,  40,  Fig.  15;  Bl.,  4,  XXIH,  1891,  76;  McN., 
88,  VI,  1891,  62;  Beut.,  3,  VI,  1894,  295,  Plate  Vm,  Fig.  9; 
Morse,  VIU,  99,  1897,  35,  64,  Plate  2,  Fig.  18;  Lugg.,  84, 
1898,  144,  147,  Figs.  83-85;  Scudd.,   188,  1900,  31. 

Locusta  {Tragocephala)  hifusenta  Ha.rr.,  72,  1862,  181. 

TragocepJialamfitsrata  Bcudd.,  14  1,  VU,  1862,  461;  Glov.,  62,  1872, 
Plate  X,"  Fig.  10;  Thorn.,  206,  V,  1873,  102,  Plate  I,  Fig.  7. 

Tragocephala  viridifasciata  infimcata  Scudd.,  150,  XVIII,  1875,  481; 
Thorn.,  211,  IX,  1880,  106. 

(Jhortupluiga  viridifasciata  infuscata  BL,  4,  XXIII,  1891,  76. 

Locusta  {Tragoceplmla)  radiata  Harr.,  72,  1862,  183. 

Tomonotus  zimmennanni  Snwss.,   128,  11,  1861,  23. 

Color  dimorphic,  either  largely  green  with  a  small  amount  of 
brown  upon  the  tegmina  (viridifasciata)  or  wholly  brown  (infuscata). 
Specimens  are  common,  however,  which  can  be  referred  to  either 


Fig.  50.    Chortophaga  viridifanciata  (De(jeer).    Nymph  and  adult  female. 
(After  Riley). 

form,  the  color  being  a  mixture.  In  the  more  pronounced  green  ex- 
amples, the  head,  pronotum,  outer  face  of  hind  femora  and  the  basal 
two  thirds  of  the  median  field  of  the  tegmina  are  grass  green;  the 
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upper  dorsal  field,  and  apical  third  of  tegmina,  as  well  as  a  narrow 
stripe  along  their  lower  or  costal  margin  are  ash  brown;  the  abdomen 
reddish  brown.  Earely  the  head,  pronotum  and  hind  femora  are  red- 
dish purple  instead  of  green.  In  the  brown  form  the  apical  halves 
of  the  tegmina  are  darker  and  their  sides  often  contain  a  few  light 
spots.  The  inner  wings  of  both  forms  are  transparent  and  yellow  at 
base,  the  apical  two-thirds  fuliginous  or  smoky,  the  apex  paler;  an 
opaque  dark  bar  is  present  along  the  middle  of  front  margin.  Hind 
tibiae  brown  or  pale  blue  with  a  white  ring  near  the  base. 

Measurements:  Length  of  body,  male,  20  mm.,  female,  26  mm.; 
of  antennae,  male,  8  mm.,  female,  7  mm.;  of  tegmina,  male,  18.5  mm., 
female,  23  mm.;  of  hind  femora,  male,  13  mm.,  female,  15  mm. 

This  is  the  first  locust  to  reach  maturity  in  spring  from  hibernat- 
ing nymphs,  specimens  having  been  taken  in  Vigo  County  as  early 
as  April  15th.  It  is  a  common  species  throughout  the  State,  making 
its  home  in  blue-grass  pastures,  and  especially  in  the  grassy  tracts 
along  rail  fences  between  upland  woods  and  cultivated  fields  and 
meadows.  It  also  occurs  on  sunny  sloping  hillsides  and  railway  em- 
bankments. In  fact,  mature  individuals  may  occur  anywhere  in  dry 
grassy  places  from  mid- April  till  November  1st.  In  such,  localities 
the  young,  in  company  with  those  of  Arphia  sulpliurea,  may  be  seen 
on  all  sunny  winter  days  when  the  mercury  is  above  the  freezing 
point.  At  such  times  they  often  climb  or  leap  upon  the  lower  rails 
of  fences  or  sides  of  stumps,  there  resting  in  and  apparently  enjoy- 
ing the  sunshine.  The  species  is  said  to  be  double  brooded  in  some 
localities,  but  in  Indiana,  as  far  as  known,  it  is  single  brooded,  the 
young  hatching  in  August  and  September  and  undergoing  three  or 
four  moults  before  winter. 

In  this  State,  as  elsewhere  throughout  its  range,  which  includes  the 
United  States  and  Canada  east  of  the  Rocky  Mountains,  green  fe- 
males and  brown  males  are  the  predominating  forms,  not  more  than 
20  per  cent,  of  the  females  in  Indiana  being  brown,  and  a  much 
smaller  proportion  of  the  males  being  green.  The  male  of  viridifas- 
ciata,  when  disturbed,  usually  flies  but  a  few  rods,  moving  in  a  circling 
or  zigzag  course,  and  producing  a  low  but  distinct  shufiling  or  rat- 
tling noise  during  the  whole  of  its  flight.  The  female  moves  noise- 
lessly and  more  directly  to  a  greater  distance. 
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XW'll.     KNCoPTOi.oriirs  Scudder  (1875). 

Body  a  little  sliortrr  and  stouter  than  in  Chortophaga,  but  com- 
pressed as  there;  the  head  more  swollen.  Vertex  broadly  triangular, 
the  apical  half  sloping  a  little  downward,  the  disk  noticeably  lower 
than  the  occiput,  the  lateral  carina"!  low;  the  median  present  but  ter- 
minating at  middle  of  disk;  the  foveote  distinct,  elongate  triangular. 
Frontal  costa  narrow,  strongly  sulcate  throughour  in  the  male,  but 
only  above  ocellus  in  the  female.  Antennai  equaling  the  head  and 
pronotum  together  in  the  female,  a  third  longer  in  the  male;  the 
joints  of  apical  half  moderately  flattened.  Pronotum  with  its  disk 
nearly  flat,  the  front  margin  truncate,  the  hind  margin  forming  a 
rather  sluir])ly  marked  right  angle;  the  median  carina  distinct,  a  little 
higher  on  the  prozona,  cut  into  two  nearly  equal  halves,  by  a  distinct 
notch;  the  lateral  carina^  plainly  visible  only  on  the  metazona.  Lat- 
eral lol)es  of  pronotum  deeper  than  long,  their  disks  concave  and 
much  wrinkled,  their  front  and  hind  margins  nearly  vertical,  the 
lower  margin  with  its  posterior  half  rounded,  the  anterior  oblique, 
ascending.  Tegmina  rather  broad  and  short,  the  apex  broadly 
rounded,  slightly  surpassing  the  abdomen  in  both  sexes;  the  inter- 
calary vein  distinctly  nearer  the  ulnar  than  the  median  vein.  Inner 
wings  short  and  broad,  pellucid  or  nearly  so,  the  veins  next  the  costal 
margin  distinctly  swollen.  Hind  femora  a  little  shorter  than  the 
abdomen  in  the  female;  slightly  surpassing  it  in  the  male. 

Four  species  of  Encopfohphvs  are  known  from  the  United  States. 
Of  these,  one  occurs  in  Indiana. 

41.     Encoptolophus  sokdidus  fBurmoister\     The  Clouded  Locust. 

(Edipoda  Kordida  Burm.,  40,  II,  1888,  643;  Glov. ,  62,  1872,  Plate  X, 
Fig.  11;  Thorn.,  206,  V,  1873,  116;  Pack.,  2  1  5,  H,  1880,  179, 
Plate  I,  Fig.  4. 

Tragocephala  sordida  Stal,  200,  I,  1873,  119;  Thorn.,  2  11 ,  IX,  1880, 
107. 

Encoptolophus  mrdidvs  Scudd.,  150,  XVII,  1875,  479;  Id.,  153,  IV, 
1875,78;  Id.,  18  8,  1900,  32;  Sauss.,  13  4,  1884,  77;  Com.st., 
4  1,  1888,  103,  Fig.  93;  Id.,  42,  1895,  110,  Fig.  121;  Fern.,  53, 
1888,  41,  Fig.  16;  Bl.,  4,  XXIII,  1891,  77;  Bent.,  3,  VI,  1894, 
296,  Plate  X,  Fig.  2;  Morse,  99,  VIII,  1897,  35,  66,  Plate  2, 
Fig.  19;  Lugg.,  84,  1898,  147,  Fig.  86. 

Locu><fa  nchvlosa  Harr.,  7  1,  1841,  146;  Id.,  72,  1862,  181;  Emm.,  4  9, 
V,  1854,  146,  Plate  9,  Fig.  7. 

Color,  dull  rusty,  yellowish  or  smoky  brown,  varied  with  small 
mottlings  of  the  darker  and  lighter  shades.  Pronotum  in  living 
specimens  often  with  a  distinct  pinkish  buff  X-shaped  mark  on  its 
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disk.  Antennas  pale  brown  at  base,  the  apical  half  darker.  Tegmina 
with  two  pale  transverse  bars  on  the  middle  of  sides,  which  contrast 
plainly  with  the  larger  dark  patches  between  and  on  either  side  of 
them.  Inner  wings  transparent  yellowish  at  base;  the  apical  half 
smoky  brown,  the  apex  darker.  Hind  femora  indistinctly  banded 
with  dull  yellowish  and  dark  brown.  Hind  tibia;  dusky  brown  with 
a  pale  ring  near  the  base. 


Fig.  51.    Encoptol ophus  sordidm  (Burm.).    Male.     (After  Lugger. 1 

"  Measurements:  Length  of  body,  male,  22  mm.,  female,  29  mm.;  of 
antennge,  male,  10  mm.,  female,  9  mm.;  of  tegmina,  male,  19  mm., 
female,  24  mm.;  of  hind  femora,  male,  13.5  mm.,  female,  16  mm. 

The  clouded  locust  is  common  throughout  the  State,  maturing  in 
the  central  portion  about  August  1st,  from  eggs  hatched  in  the 
spring,  and  existing  till  December  1st,  provided  the  autumn  is  a 
favorable  one.  It  frequents  only  dry  upland  timothy  and  clover 
meadows,  blue-grass  pastures,  roadsides,  etc.  When  living  in  wood- 
land pastures  it  frequents  the  sunny  spots,  seldom  alighting  in  the 
shade  when  flushed.  The  male  stridulates  on  the  wing  during  short 
flights,  seldom,  if  ever,  in  the  more  prolonged  ones,  which  it  makes 
when  frightened.  The  note  is  a  harsh  droning  or  buzzing  sound, 
somewhat  resembling  that  of  a  bumblebee,  but  louder.  It  is  begun 
after  the  insect  has  risen  three  or  four  feet  above  the  ground,  and  is 
continued  until  it  begins  to  descend,  being  kept  up  continuously 
while  it  is  fiyhig  horizontally.  The  females  usually  leap  for  the  first 
two  or  three  times  they  are  disturbed,  but  if  flushed  a  number  of 
times  they  use  the  wings  in  endeavoring  to  escape. 

'XXVIII.     Camnula  Stal  (1873). 

Body  short,  tlie  si/e  below  the  average  for  the  Oedipodinw,  the 
head  compressed.  Vertex  with  its  disk  ovate-oblong  in  male,  broader 
in  female,  its  front  half  sloping  downward,  the  apex  rounded,  the 
lateral  carinas  distinct,  the  median  carina  very  faint  in  the  female, 
absent  in  the  male;  the  foveola?  indistinct,  narrowly  triangular. 
Frontal  costa,  not  prominent,  flat  or  nearly  so,  a  little  sulcate  just 
below  the  ocellus.    Antennge  short,  filiform.    Pronotum  with  its  disk 
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flat,  not  rugose,  the  front  margin  truncate,  the  hind  margin  obtuse 
angle^,  the  median  carina  low,  of  equal  height  throughout,  cut  with 
a  small  notch  a  little  in  front  of  the  middle;  the  lateral  carinas  dis- 
tinct on  both  prozona  and  metazona.  Ijateral  lobes  of  pronotum, 
deeper  than  long,  the  front  margin  nearly  vertical,  the  hind  margin 
oblique,  the  lower  margin  as  in  Encoploloplius.  Tegmina  narrow, 
surpassing  the  abdomen;  the  apical  third  remotely  reticulate,  the  cells 
quadrate.  Inner  wings  pellucid  with  dusky  venules.  Hind  femora 
equaling  or  slightly  exceeding  the  abdomen;  their  upper  margin  sharp 
and  somewhat  crested.  Valves  of  ovipositor  strongly  exserted.  One 
species  is  found  throughout  the  northernmost  United  States  and 
Canada  from  the  Atlantic  to  the  Pacific.  It  occurs  rarely  in  northern 
Indiana. 

42.     Oamnula.  pellucida  (Seudder).     Tlie  Clear-winged  Locust. 

CEdipoda  pellucida  Scudd.,  14  1,  VII,  1862,  472;  Glov.,  60,  1870,  78; 
Id.,  62,  1872,  Plate  XII,  Fig.  20;  Thorn.,  206,  V,  1873,  137. 

Cktmnula  pellucida  Scudd.,  14  8,  I,  1874,  378;  Id.,  188,  1900,  32; 
Thorn.,  2  1  1,  IX,  1880,  118;  Id.,  2  15,  U,  1880,  242,  Fig.  10; 
Riley,  127,  XXV,  1891,  32,  Fig.  10;  Sauss.,  134,  1884,  81; 
Feru,  5  3,  1888,  41,  Fig.  17;  Bruu.,  2  6,  XX^^I,  1892,  12;  Id., 
2  8,  XXVIII,  1893,  34,  Fig.  18;  Id.,  30,  1893,  463,  Fig.  107;  Id., 
34,  1896,  123,  Figs.  25,  26;  Morse,  YUL,  99,  1897,  35,80,  Plate 
2,  Fig.  20;  Lugg.,  84,  1898,  148,  Figs.  87,  88. 

(Ediimda  atrox  Scudd.,  147,  1872,  263;  Glov.,  60,  1871,  77,  Fig. 
10;  Id.,  62, 1872,  Plate  VHI,  Fig.  3;  Id.,  63,  1874, 137,  Fig.  10; 
Thorn.,  206,  V,  1873,  136;  Riley,  2  14,1,  1878,  454,  Fig.  109. 

General  color,  light  brown;  face,  reddish  brown.  Antennse  yellow- 
ish at  base,  the  apical  half  dusky.  A  dark  triangular  spot  behind  eye, 
and  an  oblong  vertical  black  spot  on  the  front  half  of  lateral  lobe 
of  pronotum.  Tegmina  smoky  brown,  with  several  darker  rounded 
spots  on  sides;  these  separated  by  lighter  yellowish  blotches;  the 
dorsal  surface  dark  brown,  with  a  yellowish  brown  stripe  along  each 
humeral  angle.  Inner  wings  transparent,  with  dark  nervulcs.  Hind 
femora  yellowish  brown,  with  two  or  three  blackish  bars  on  the  outer, 
face;  the  knees  fuscous.  Hind  tibiae  yellowish  brown;  the  basal  fourth 
lighter.    Abdomen  yellowish  beneath,  the  sides  darker. 

"In  the  markings  of  the  tegmina,  form  and  color,  pellucida  looks 
like  a  diminutive  Hippisciis.  It  varies  much  in  size  and  tegminal 
markings." 

Measurements:  Length  of  body,  male,  19  mm.,  female,  22  mm.;  of 
antennas,  male  and  female,  7  mm.;  of  tegmina,  male,  17  mm.,  female, 
20  mm.;  of  hind  femora,  male,  12  mm.,  female,  13  mm. 
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As  noted  above,  this  is  a  species  of  northern  range.  It  has  been 
taken  in  Indiana  but  once,  near  Bass  Lake,  Starke  County,  on  Au- 
gust 21,  1902.  Here  a  half 
dozen  specimens,  all  that  could 
be  found  during  a  two-hours' 
search,  were  secured  from  a 
low,  marshy  tract,  on  which 
the  grass  had  been  cropped 
short.  When  flushed,  the  males 
flew  noiselessly  30  to  50  feet, 
then  dropped  down  and  squat- 
ted low  between  the  grass 
blades.  The  single  female  was 
more  clumsy  and  did  not  take 
to  wing;  all  were  found  within 
an  area  of  100  square  feet. 
It  is  probable  that  the  species 
occurs  in  isolated  localities 
throughout  the  northern  third 
of  the  State.  In  New  Eng- 
land Morse  says  that  it  be- 
gins to  mature  about  July 
1st,  and  may  be  found  during 
the  rest  of  the  season.  "It  is  extremely  common,  even  abundant 
locally,  throughout  the  northern  part  of  New  England,  being  prob- 
ably the  most  numerous  in  point  of  individuals  of  any  of  our  Oedi- 
podince.  It  is  found  in  dry  grassy  pastures  and  other  untilled  lands, 
preferably  on  high  ground.  Its  flight  is  silent  or  slightly  rustling, 
usually  low,  short  and  direct,  resembling  that  of  a  large  Melanoplus; 
when  with  the  wind,  however,  it  is  occasionally  prolonged  for  several 
rods  in  a  straight  line." 


Fig.  52.    Carnnida  pellucida  ISauM.) .    a,  adult 
male;  h,  female;  c,  nymph;  slightly  enlarged. 
(After  Simpson.) 


XXIX.     Hippiscus  Saussure  (1861). 

Species  of  large  size  and  robust  form.  Head  large,  sub-globose, 
the  cheeks  swollen.  Vertex  with  the  disk  usually  broadly  triangular, 
the  apex  rounded  or  obtusely  angulate  and  sloping  more  or  less  down- 
ward; the  lateral  carinse  distinct,  but  not  sharp;  the  median  carina 
present,  at  least  on  posterior  half,  and  continued  back  over  the  occi- 
put in  the  form  of  a  small  central  ridge;  the  foveolse  present,  but 
not  prominent,  usually  triangular  in  form.  Antennae  but  little,  if 
any,  longer  than  head  and  pronotum  together,  filiform,  the  joints  of 
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apical  halves  a  little  flattened.  Pronotum  with  its  disk  flat,  usually 
rugose  and  bearing  a  number  of  rounded  or  oblong  tubercles;  the 
front  margin  truncate,  the  hind  margin  usually  obtuse,  or  right  an- 
gled; the  median  carina  rather  prominent,  and  cut  once  by  the  prin- 
cipal sulcus;  the  lateral  carinas  extending  a  short  distance  in  front  of 
this  sulcus,  but  not  cut  by  it.  Lateral  lobes  of  the  pronotum  about 
as  long  as  deep,  constricted  near  the  middle;  the  front  margin  a  little 
sinuate,  the  hind  margin  oblique;  the  lower  margin  with  its  posterior 
half  rounded,  the  anterior  half  oblique,  directed  upward,  the  posterior 
angle  usually  broadly  rounded.  Tegmina  considerably  exceeding  the 
abdomen;  their  sides  usually  with  a  number  of  large  rounded  or 
squarish  dark  spots.  Inner  wings  with  their  basal  halves  red  or 
yellow,  the  apical  halves  with  a  broad  fuscous  arcuate  band,  narrow- 
ing toward  the  anal  angle.    Hind  femora  stout,  depressed,  dilated. 

Thirty-seven  of  these  heavy  bodied  locusts  are  catalogued  by  Scud- 
der  as  occurring  in  the  United  States,  most  of  them  being  found  only 
west  of  the  Mississippi  River.  Four  are  known  from  Indiana,  and 
probably  one  or  two  others  will,  in  time,  be  found  to  inhabit  the 
State. 

KEY    TO    INDIANA    SPECIES    OF    HIPPISOUS. 

a.  Hind  uiaryiu  ol"  prouotum  acutely  angled;  the  prozona  mucli  shorter 
than  the  metazona;  vertex  with  the  front  half  of  disk  prolonged, 
narrowing  gradually;  the  ulnar  area  of  tegmina  dark,  but  without 

distinct  spots;  inner  wings  pinkish  red  at  base 

43  tuherciiJutiffi,  p.  2(55 
(Id.  Hind  margin  of  pronotum  right  angled  or  obtuse  angled;  the  prozona 
nearly  as  long  as  the  metazona;  vertex  Avith  the  front  half  of  disk 
not  prolonged,  narrowing  rapidly;  the  ulnar  area  of  tegmina  dis- 
tinctly spotted;  the  inner  wings  (except  rarely  In  haldemanii)  yellow 
or  orange  red  at  base. 

b.  Frontal  costal  strongly  sulcate  beloAv  the  ocellus,  and  distinctly 
narrowed  at  its  upper  extremity;  vertex  with  the  disk,  not  or 
bnt  faintly  divided  by  cross  carin;Te  into  four  sub-equal  parts; 
spurs  at  opposite  sides  of  apex  of  hind  tibiic  nearly  equal. 
c.  Tubei'cles  on  disk  of  metazona  rounded  or  oblong,  not 
forming  ridges  parallel  to  the  hind  margins;  inner  face 

of  hind  fomoi-a  l)anded  with  black,  blue  at  base 

44  phcrnicopterus,  p.  267 

ce.    Tubercles  on  disk  of  metazona  more  or  less  united  to  form 

oblique  ridges  parallel  to  the  hind  margin;  inner  face  of 

hind  femora  uniform  yellowish 45  hdldcmnnii,  p.  2(i!) 

hl>.  Frontal  costa  but  little  sulcate  below  the  ocellus  and  not  nar- 
rowed at  the  upper  extremity;  vertex  with  the  disk  divided 
by  transverse  and  lengthwise  carinae  into  four  sub-equal 
parts:  spurs  at  opposite  sides  of  the  apex  of  hind  tibia?  very 
unequal  in  length.  A  distinct  broad,  buff  X-shaped  mark 
usually  present  on  disk  of  pronotum 40  i-ugosus,  p.  270 
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43.  Hippiscus  TUBERCULATUS  (Palisot  de  Beauvois).  The  Coral-winged 
Locust. 

Acrydium  tuberculatum  Pal.  de  Beauv.,   108,  1805,  200,  Plate  4,  Fig.  1. 

Hippiscus  tuberculatm  Sauss.,  134,  1884,  87;  Fern.,  53,  1888,  42; 
Scudd.,  167,  VI,  1892,  269,  303;  Id.,  188,  1900,  33;  Beut.,  3, 
VI,  1894,  297,  Plate  X,  Fig.  3;  Morse,  99,  VIII,  1897,  36,  81, 
Plate  2,  Fig.  21;  Brim.,  3  4,  1897,  131,  Fig.  31;  BL,  15,  XXX, 
1898,61;  Id.,  16,  1899,  235,  Fig.  61;  Lugg.,  84,  1898,  153, 
Figs.,  89-91. 

LocustacumlUnaB.a.rv.,  7  1,  1841,  142;  Id.,  72,  1862,  176;  Emm.,  49, 
V,  1854,  146. 

CEdipodai)hcewcoptem  Scndd.,  I  4  1 ,  Vn,  1862,  468;  Glov.,  62,  1872, 
Plate  V,  Fig.  4;  Thorn.,  206,  V,  1873,  135;  Riley,  1  17,  VIU, 
1876.  104,  Fig.  41;  Id.  2  14,  I,  1877,  228,  Fig.  7. 

Hippiscus  ijlioenkopter us  Scudd.,  14  8,  1874,  377;  Thom.,  2  11,  1880, 
95,  117,  Fig.  18;  Bl.,  4,  XXin,  1891,  79. 

CEdipoda  obliteruta  Burm.,  40,  II,  1838,  643. 

Vertex  prominent,  its  front  half  prolonged,  the  lateral  carinas  dis- 
tinct, not  uniting,  but  continuous  with  those  of  the  frontal  costa;  the 
median  carina  reaching  center  of  disk;  the  foveol^e  triangular,  very 
small.  Frontal  costa  sulcate  below  the  ocellus;  the  upper  third  a 
little  narrowed.  Antennse  short,  equaling  the  length  of  head  and  pro- 
notum;  the  joints  a  little  flattened.  Pronotum  with  its  disk  flat,  but 
little  wrinkled;  granulate  and  bearing  a  few  small  rounded  black 
tubercles;  the  hind  margin  acute  angled,  sometimes  right  angled  in 
the  male;  the  median  carina  low,  but  distinct,  cut  much  in  front  of 
the  middle  by  the  principal  sulcus;  lateral  carina  distinct.  Hind 
femora  very  broad,  the  upper  and  lower  carina  prominent  and 
arcuate. 


Fig.  53.    Hippiscus  tuberculahts  (Pal.  de  Beauv).    Female.     (After  Lugger). 

General  color,  ash  brown,  darker  above;  the  cheeks  paler.  An- 
tenna yellowish  at  base,  the  apical  two-thirds  gradually  darkening  to 
fuscous.  Pronotum  with  a  short,  dark  brown,  lengthwise  bar  on  mid- 
dle of  lateral  lobes,  below  which  the  lobe  is  usually  lighter  than 
above.  Tegmina  blotched  with  fuscous  and  black,  the  humeral  angle 
light  brown;  the  dark  color  of  discoidal  and  ulnar  areas  usually  un- 
broken; some  scattered  dark  blotches  on  apic'al  third.    Wings  bright 

47-Geol. 
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coral  red  (rarely  yellow)  at  base,  bordered  without  by  an  arcuate  fus- 
cous band  which  reaches  the  anal  angle;  a  broad  marginal  ray  of 
fuscous  extends  long  the  front  or  costal  margin,  nearly  to  base.  Hind 
femora  with  the  basal  half  of  inner  face  black  (prussian  blue  in  life), 
the  apical  half  yellow  with  a  median  black  bar;  the  outer  face  with 
indistinct  bars  of  black.  Hind  tibite  dull  yellow,  sometimes  with  an 
orange  tint. 

Measurements:  Length  of  body,  male,  30  mm.,  female,  43  mm.; 
of  antennjc,  male,  13  mm.,  female,  14  mm.;  of  pronotum,  male,  8  mm., 
female,  11  mm.;  of  tegmina,  male,  31  mm.,  female,  41  nnn.;  of  hind 
femora,  male,  18  mm.,  female,  23  mm. 

The  female  of  the  coral-winged  locust  is  the  largest  and  most 
bulky  of  our  Indiana  Oedijmdince.  The  males,  as  the  measurements 
show,  are  much  smaller.  This  locust  probably  occurs  throughout 
the  State,  but  is  most  abundant  in  the  southern  or  driftless  portion, 
where  the  soil  is  poor  and  the  hills  high;  and  in  the  northwest  por- 
tion, where  the  sand-covered  area  is  extensive.    It  has  not  been  noted 


Fig.  54.    Bippiacun  luberculatvs.    Youtik.    (After  Lugger). 
I 

by  mc  in  the  richer  and  more  level  regions  of  thv  cculral  and  eastern 
portions  of  the  State.  The  winter  is  passed  in  the  nynipli  stage,  the 
young  being  "curious  littk;  depressed,  toad-like  objects"'  of  a  dull 
leaden  color.  Mature  examples  have  been  taken  in  Monroe  County 
as  early  as  April  20th,  and  in  Crawford  County  as  late  as  July  10th. 
The  northern  examples  are  snuiller,  darker  colored,  and  may  prob- 
ably be  found  a  month  later. 

This  locust  frequents,  for  the  most  part,  timothy  meadows,  upland 
pastures,  roadsides,  and  especially  bare  or  scantily  vegetated  slopes 
and  sandy  plains.  When  in  flight  it  is  very  conspicuous,  owing  to  its 
large  size  and  bright-colored  inner  wings.  The  males  are  ready  and 
active  flyers,  moving  rapidly  for  quite  a  distance,  making,  meanwhile, 
a  loud  rattling  note  which  can  be  heard  at  a  distance  of  several  rods. 
The  females  seldom  take  to  wing,  but  leap  clumsily  when  approached, 
and  are  more  readily  captured.     The  general  range  of  tuberculatus 
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is  given  by  Sciidder  as  "North  America,  east  of  the  Rocky  Moun- 
tains, rare  southwardly." 

44.     Hippiscus  PHCENicoPTERus  (Germar).     Tlie  Orange- winged  Locust. 
CEdipoda phcenicoptcra  Germ.,  58,  II,  1838,  643. 
Hippiscus  phcenicopteriis  Sauss.,   134,  1884,  87;  McN.,  8  8,  VI,  1891,63; 

Scudd.,   167,  VI,  1892,  267,  274,  285;  Id.,   188,  1900,  33;  Beut., 

3,  VII,  1894,  298,  Plate  IX,  Fig.  4. 
CEdipoda  discoidea  Serv.,   196,    1839,  724;  Glov.,  62,  1872,  Plate  III, 

Figs.  3,  7;  Thorn.,  206,  V,  1873,  133. 
Hippiscus  discoideus  Stul,   200,  I,  1873,  121;    Thorn.,    2  11,   IX,    1880, 

89,  116;  Oomst.,  4  1,  1888,  104. 

Vertex  prominent,  the  basal  two-thirds  broad,  the  lateral  carinas 
distinct,  suddenly  converging  opposite  the  front  half  of  eyes,  but  not 
uniting  in  front;  the  median  carina  low,  reaching  center  of  disk; 
traces  of  a  cross  carina  on  posterior  half  of  disk  in  female;  foveolse 
small,  elongate  U-shaped.  Frontal  costa  rather  narrow,  sulcate  from 
a  little  above  the  ocellus  to  the  base;  the  upper  third  narrower,  punc- 
tate. Antennae  a  little  shorter  than  head  and  pronotum  in  the  fe- 
male; equaling  their  length  in  the  male;  filiform,  the  joints  a  little 
flattened.  Pronotum  with  its  disk  flat,  a  little  wrinkled  on  the  pro- 
zona,  covered  somewhat  regularly  with  small  rounded  tubercles,  these 
more  prominent  in  the  female;  the  hind  margin  right-angled  in  the 
male,  obtuse-angled  in  the  female;  the  median  carina  low  but  dis- 
tinct, cut  in  front  of  middle  by  the  principal  sulcus,  the  lateral 
carina  distinct  only  on  metazona.  Tegmina  of  both  sexes  surpassing 
the  abdomen;  the  basal  lobe  of  lower  margin  noticeably  expanded, 
especially  in  the  female.  Hind  femora  broadly  dilated;  the  upper 
and  lower  carina  much  elevated  and  sharp. 

General  color,  ash  or  reddish  brown;  the  males  darker.  Face  ash 
brown  or  clay  yellow.  Occiput  and  disk  of  pronotum  dark  brown. 
All  of  these  parts,  as  well  as  the  upper  and  lower  outer  faces  of  the 
hind  femora  are  often  prettily  tinged  with  greenish.  Tegmina,  ash 
brown,  with  numerous  large  dark  brown  or  blackish  spots;  those  of 
the  female  more  distinct,  the  light  interspaces  being  wider;  the 
largest  of  these  spots  on  the  lower  third  being  just  behind  the  ex- 
pansion noted  above.  Wings  deep  orange  (rarely  yellow)  at  base; 
outside  of  this  and  just  beyond  the  middle  a  curved  black  band 
crosses  from  the  costal  margin  to  the  anal  angle;  the  apical  fourth 
transparent  and  smoky,  the  extreme  tip  with  one  or  two  fuscous 
blotches  in  the  male;  a  humeral  bar  or  stripe  of  black  reaches  nearly 
to  the  base  of  the  front  portion.  Inner  face  of  hind  femora  deep 
blue,  with  an  orange  bar  near  the  apex;  outer  face  reddish  or  yellow- 
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ish  brown,  with  three  black  bars  on  the  upper  half.  Hind  tibiaj 
yellowish,  often  tinged  with  orange,  the  spines  tipped  with  black. 

Measurements:  Length  of  body,  male,  31  mm.,  female  44  mm.;  of 
antennae,  male,  12.5  mm.,  female,  13.5  mm.;  of  pronoium,  male,  8.5 
mm.,  female,  11  mm.;  of  tegmina,  male,  31  mm.,  female,  40  mm.;  of 
hind  femora,  male,  18  mm.,  female,  23  mm. 

This  is  a  locust  of  southern  range  which  has  been  taken  in  Indiana 
only  in  Crawford,  Lawrence  and  Jennings  counties.  In  the  vicinity 
of  Wyandotte  Cave,  Crawford  County,  it  is,  in  the  latter  half  of 
June  and  first  part  of  July,  one  of  the  most  common  of  the  Oedi- 
podinm.  It  occurs  only  on  the  uplands,  where  it  frequents  grain 
fields,  open  bare  places  in  the  woods,  roadsides  and  timothy  mead- 
ows. The  male,  when  flushed,  flies  rapidly  for  a  long  distance,  mak- 
ing a  low  rattling  note  while  in  the  air;  the  female,  as  in  kindred 
species,  is  too  heavy  bodied  to  take  to  wing  gracefully,  and  therefore 
more  often  moves  by  leaping.  In  the  vicinity  of  North  Vernon  and 
Mitchell,  males  only  were  seen.  This  locust  probably  occurs  through- 
out the  southern  third  of  the  State,  and  perhaps  winters  in  the 
nymph  stage.  Its  general  range  includes  the  southern  United  States 
east  of  the  Great  Plains. 

45.     HiPPiscus  HALDEMANii  (Sciidder).     Haldeman's  Locust. 

CEfJipoda  halfh'immn  ^cudd.,    14  7,1872,    251;    Glov.,    62,    1872,    Plate 

Xin,  Fig.  3;  Thorn.,  206,  V,  1873,  130. 
Illpimem  haldcmanii  Scudd.,     156,   II,  1876,  264;  Id.,    167,  VI,  1892, 

267,  286;  Id.,   188,  1900,  32;  Lugg.,  84,  1898,  156,  Fig.  93. 
Hippicun  namis  Sauss.,   134,  1884,  86. 

Vertex  broad,  its  disk  sub-quadrate,  often  containing  several  mi- 
nute tubercles,  the  lateral  earinre  low,  distinctly  rounded;  the  median 
carina  reaching  the  center,  with  sometimes  traces  of  a  cross  carina; 
the  foveolffi  small  but  distinct,  triangular.  Fac'e  nearly  vertical,  the 
frontal  costa  broad,  sulcate  from  a  little  above  the  ocellus  downward, 
less  so  in  the  female,  the  upper  third  distinctly  narrowed.  Antenna? 
slender,  about  the  length  of  head  and  pronotum  together.  Pronotum 
short;  the  prozona  sub-cylindrical,  constricted;  the  disk  much  wrin- 
kled and  rugose,  bearing  numerous  elongate  tubercles  which  lie  ob- 
liquely and  more  or  less  parallel  to  the  hind  margin;  the  latter  right- 
angled  in  the  male,  obtuse-angled  in  the  female;  the  median  carina 
low,  indistinct  on  the  prozona,  cut  a  little  in  front  of  the  middle  by 
the  principal  sulcus;  lateral  carina?  distinct  on  hind  part  of  prozona 
and  front  half  of  metazona.  Tegmina  surpassing  the  abdomen  about 
one-fourth  their  length.  Hind  femora  relatively  slender,  much  nar- 
rower proportionally  tliaii  in  any  other  of  our  species  of  Hippiscus, 
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reaching  the  tip  of  the  abdomen  in  the  female,  slightly  passing  it  in 
the  male. 

General  color,  grayish  brown  varied  with  numerous  dark  spots. 
Face,  ash  gray,  the  cheeks  and  a  spot  back  of  the  eye,  lighter;  the 
vertex,  occiput  and  disk  of  pronotum  darker.  A  black  bar  on  mid- 
dle of  lateral  lobe  of  pronotum.  Tegmina  with  a  narrow  yellowish  line 
along  each  humeral  angle,  the  dorsal  area,  brownish,  unbroken;  the 
sides  with  a  number  of  oblong  dark  brown  spots,  separated  by  irregu- 


Fig.  55.    3ip2iiscu8  hfildonafiii  (Scndder).    Femalo.     (After  Lusger). 


lar  grayish  bars;  those  on  apical  third  smaller  and  rounded.  Wings 
with  the  basal  half  lemon  yellow,  orange  red,  or,  rarely,  pinkish;  the 
remaining  portion  as  in  pliamicopterus.  Hind  femora  with  the  inner 
face  bright  yellow;*  the  outer  face  brownish  yellow  with  traces  of 
three  very  oblique  cross  bars.  Hind  tibios  light  yellow,  tinged  with 
orange  in  the  male. 


'■'  Thomas  says:    "Inside  of  posterior  femora  and  the  posterior  tibii«  a  bright  coral  red," 
but  this  does  not  hold  good  of  Indiana  specimens. 
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Measurements:  Length  of  body,  male,  27  mm.,  female,  4-4  mm.;  of 
antenna?,  male,  12  mm.,  female,  14  mm.;  of  pronotum,  male,  7  mm., 
female,  10  mm.;  of  tegmina,  male,  27  mm.,  female,  38  mm.;  of  hind 
femora,  male,  16  mm.,  female,  22  mm. 

This  species  has  been  taken  in  Indiana  only  near  Pine,  Lake  Coun- 
ty, where  my  assistant,  Mr.  L.  E.  Daniels,  took  eight  specimens  on 
June  20,  1902.  They  were  found  on  open,  sparsely  vegetated  sandy 
tracts,  about  a  fourth  of  a  mile  back  from  the  shore  of  Lake  Michi- 
gan. Nothing  distinctive  of  their  habits  was  noted.  One  of  the 
females  taken  has  the  inner  wings  pinkish  or  coral  red,  as  in  tuher- 
culatvs;  two  have  them  orange  red,  the  others,  yellow.  Of  the  four 
males,  two  have  yellow  and  two  orange  colored  wings.  This  is  the 
most  eastern  record  for  the  species,  its  range,  according  to  Scudder, 
being  from  Moline,  Illinois,  westward  to  the  Rocky  Mountains.  It 
probably  occurs  in  this  State  only  in  the  sand-covered  area  of  the 
northwestern  portion. 

46.     Hippiscus  RUGOSUS  (Scudder).     The  Lubberly  Locust. 

CEdipoda  rugom  Scudd.,    14  1,  VH,  1862,  469;  Glov;,   62,  1872,  Plate 

.Xn,  Fig.  8;  Thorn.,  206,  V,  1873,  132. 
Hippiscm  rugosus  Scudd.,    148,  I,  1874,  377;  Id.,   167,  VI,  1892,  268, 

287;    Id.,    188,   1900,   38;    Sauss.,    134,   1884,  85;    Fern.,    53, 

1888,  42;  Bl.,  4,  XXIII,  1891,  78;  Morse,  99,  VIII,  1897,  36,  81, 

Plate  2,  Fig.  22;  Lugg.,  84,  1898,  149. 
Hippiscus  corallipes  rugosti.'<  Tliom.,  2  11,  IX,  1880,  89,  115. 
Hippiscm  varicgatns  Scudd.,    167,  VI,  1892,  268,  301;  Id.,   188,  1900, 

33;  Brun.,  34,  1896,  131;  Id.,  36,  1899,  271;  Lugg.,  84,  1898, 

167,  Fig.  94. 

A  rather  bulky  and  short-bodied  form.  Vertex  convex,  the  disk 
indistinct,  and  sloping  downward,  broader  than  long  in  both  sexes, 
the  lateral  carinoe  dull,  low;  the  median  carina  extending  to  front  bor- 
der, and  with  a  cross  carina  dividing  the  disk  into  four  sub-equal 
portions,  the  front  pair  being  the  more  distinct;  lateral  foveolge,  shal- 
low, elongate  triangular.  Frontal  costa  broad,  flat,  punctate,  slight- 
ly sulcate  just  below  the  ocellus.  Antennte  about  as  long  as  head  and 
pronotum  in  the  female,  a  third  longer  in  the  male.  Pronotum  with 
the  disk  flat  or  nearly  so,  the  metazonal  portion  not  greatly  widened, 
the  hind  margin  obtuse-angled,  the  surface  bearing  numerous  low, 
oblong  or  longitudinal,  glistening  tubercles;  the  median  carina  low, 
cut  very  near  the  middle  l)y  the  principal  sulcus;  the  lateral  carinas 
distinct  on  the  metazona;  tlic  lateral  lobes  of  meta^ona  densely  punc- 
tate. Tegmina  relatively  broad,  exceeding  the  abdomen  in  both 
sexes.  Hind  femora  moderately  slender,  equaling  or  surpassing  the 
abdomen  by  one-fourth  their  length,  the  basal  half  depressed,  dilated. 
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General  color,  light  to  dark  brown,  the  face  and  abdomen  brown- 
ish yellow;  the  disk  of  pronotum  with  a  pale,  X-shaped  stripe,  not 
always  present  in  the  female.  Antennse  yellow  at  base,  the  apical 
half  reddish  fuscous.  Tegmina  ash  gray,  often  darker  in  the  male, 
the  sides  and  dorsal  area  with  numerous  dark  brown  or  fuscous  ob- 
long or  rounded  spots,  those  on  center  of  sides  larger;  the  apical  third 
often  semi-transparent,  with  the  spots  much  smaller  and  more  irreg- 
ular in  shape.  Wings  with  the  basal  half  varying  from  a  pallid  tint 
through  pale  lemon  yellow-  to  deep  orange;  the  outer  half  with  the 
curved  black  band  and  transparent  apex  as  in  pJicenicopterus.  Hind 
femora  bright  yellow  within,  with  three  transverse  bars  of  black;  dull 
clay  yellow  without,  with  three  more  or  less  distinct,  very  oblique 
fuscous  bars.    Hind  tibise  yellow,  with  a  paler  ring  near  the  base. 


Fig,  56.    Rippiscw  rugosua  (.Scudder).    Male.     (After  Lugger.) 


Measurements:  Length  of  body,  male,  28  mm.,  female,  37  mm.;  of 
antennae,  male,  13  mm.,  female,  12  mm.;  of  pronolum,  male,  7  mm., 
female,  9  mm.;  of  tegmina,  male,  27  mm.,  female,  34  mm.;  of  hind 
femora,  male,  18  mm.,  female,  22  mm. 

This  is  the  most  common  species  of  Hippiscus  in  the  State,  being 
especially  abundant  in  the  central  and  southern  portions,  but  scarce 
in  the  north,  where  it  has  been  collected  only  in  Fulton  and  Marshall 
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Counties.  In  central  Indiana  it  begins  to  reach  maturity  about  July 
20th,  from  eggs  hatched  in  the  spring.  Like  others  of  its  kind,  it 
frequents  only  dry,  upland  localities,  being  especially  abundant  in 
open  woodland  pastures,  timothy  and  clover  meadows,  along  road- 
sides and  rail  fences.  The  males  are  shy,  usually  taking  to  flight 
when  an  intruder  is  a  rod  away  and  moving  in  a  straight  line  in  the 
direction  they  happen  to  be  headed,  without  noise,  save  the  rustling 
of  their  wings.  The  females  are  very  clumsy,  being  readily  picked 
up  with  the  fingers.  I  have  often  placed  one  of  them  on  the  palm 
of  one  hand  and  with  the  other  stroked  gently  its  back  and  antennae 
without  having  it  attempt  to  escape. 

Mating  takes  place  in  late  August  and  September,  and  the  males 
then  mostly  perish,  while  the  females  are  to  be  found  much  longer, 
sometimes  as  late  as  November  5th.  Orange-winged  females  of 
rugosus  are  more  common  than  males;  probably  one  third  of  them 
having  the  wings  of  that  hue.  It  ranges  over  the  eastern  United 
States  east  of  the  Eocky  Mountains. 

From  the  study  of  type  specimens  of  Sc'udder's  so-called  H.  rarie- 
gatus  and  of  a  large  number  of  examples  taken  in  the  field,  I  have 
concluded  that  it  is  but  a  little  stouter  bodied,  lighter  colored  form 
of  rugosus,  and  have  therefore  combined  the  two  species  under  the 
latter  name.  Intermediate  specimens,  varying  in  length  of  tegmina 
and  size  and  position  of  tegminal  spots  are  common.  With  numerous 
examples  at  hand  it  is  impossible  to  separate  the  two  forms. 


XXX.     DissosTETRA  Scudder  (1876). 

Body  slender,  compressed.  Vertex  with  the  disk  sub-pentagonal  or 
ovate;  the  front  half  a  little  downward  sloping,  its  front  margin  an- 
gulate;  the  lateral  carina  low;  the  median  carina  present  but  indis- 
tinct; the  foveoljB  short,  triangular.  Frontal  costa  sulcate,  a  little 
narrowed  below  the  ocellus.  Pronotum  with  disk  of  prozona  sloping, 
that  of  metazona  flat;  the  front  margin  truncate,  the  hind  margin 
obtuse-angled;  the  median  carina  high  and  sharp,  and  on  the  meta- 
zona strongly  arched,  cut  in  front  of  the  middle  by  a  deep  but  nar- 
row notch;  lateral  carinas  rounded,  cut  by  the  principal  sulcus  and 
obsolete  in  front  of  it.  Lateral  lobes  of  pronotum  deeper  than  long, 
the  front  margin  vertical,  the  hind  margin  oblique,  the  lower  margin 
with  its  posterior  half  rounded,  the  anterior  half  oblique.  Tegmina 
broad,  much  excaeding  the  abdomen;  the  whole  of  apical  third  mem- 
branaceous; the  intercalary  vein  very  distinct  and  nearly  intermediate 
between  the  median  and  ulnar  veins.     Inner  wings  long  and  wide, 
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black,  with  a  narrow  yellowish  outer  border;  the  apex  fuscous.    Hind 
femora  slender,  a  little  shorter  than  abdomen  in  both  sexes. 

Four  species  of  the  genus  are  accredited  to  the  United  States.  Of 
these,  one  occurs  in  Indiana. 

47.  DissoSTEiRA  CAROLINA  (Liniifeus).  The  Carolina  Locust.  The  Black- 
winged  Locust. 

Gryllus  (Locusta)  carolinus  L. ,  8  1,  I,  1758,  433. 

Locusta  Carolina  Harr.,  70,  1833,  583;  Id.,  72,  1862,  176,  Plate  3,  Fig. 
8;  Emm.,  4  9,  V,  1854,  145,  Plate  9,  Fig.  9;  Rathv.,  109,  1862, 
886,  Figs.  26,  26a. 

(Edipoda  Carolina  Burm.,  40,  11,  1838,  643;  Serv.,  196,  1839,  722; 
Glov.,  62,  1872,  Plate  V,  Fig.  3;  Thorn.,  206,  V,  1873,  117; 
Id.,  2  1  1,IX,  1880,  88,  111. 

Dissosteira  Carolina  Scudd.,  159,  1876,  511;  Id.,  180,  VIII,  1897,  100; 
Id.,  18  8,  1900,  36;  Sauss.,  134,  1884,  137;  McNeill,  8  7,  XIX, 
1887,  58;  Fern.,  53,  1888,  43;  Bl.  4,  XXIII,  1891,  78;  Id.,  16, 
1899,  242,  Fig.  69;  Smith,  197,  XO,  1892,  6,  12,  34,  Plate  1, 
Fig.  4k;  Beut.,  3,  VI,  1894,  298,  Plate  X,  Fig.  6;  Morse  9  9, 
Vin,  1897,  35,  87;  Lugg.,  8  4,  1898,  158,  Fig.  95. 

General  color  varying  from  light  grayish  yellow  through  bright 
reddish  brown  to  dark  fuse'ous;  usually  dull  ashy  brown,  sprinkled 
with  numerous  small  dusky  spots;  these  most  numerous  on  the  pro- 
notum  and  tegmina,  on  the  latter  sometimes  forming  three  more  or 
less  distinct  cross  bands.    Wings  deep  black  except  the  outer  border, 


Fig.  57.    Dissosteira  Carolina  (Linn.).    Female.    (After  Lugger.) 

which  is  pale  greenish  yellow;  the  apex  smoky  gray  with  a  few  darker 
spots.  Hind  femora  with  three  broad  black  bands  on  the  inner  face. 
Hind  tibige  yellowish  or  dusky. 
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Measurements:  Length  of  body,  male,  30  mm.,  female,  35  mm.; 
of  antennae,  male,  11  mm.,  female,  13  mm.;  of  pronotum,  male,  7 
mm.,  female,  10  mm.;  of  tegmina,  male,  34  mm.,  female,  41  mm.; 
of  hind  femora,  male,  16  mm.,  female,  18  mm. 

The  black  winged  locust  occurs  everywhere  throughout  the  State 
and  to  the  casual  observer  appears  to  be  our  most  common  species, 
but  there  are  a  dozen  which  are  more  abundant.  Its  numbers  appear 
multiplied  because  it  frequents  the  highways  and  by-ways  of  man 
rather  than  the  pastures  and  meadows  where  other  grasshoppers  are 
wont  to  congregate.  Moreover,  when  disturbed,  it  more  often  be- 
takes itself  to  the  bare  earth  than  to  the  green  grass.  Why  this  ab- 
surd taste?  asks  the  person  uninitiated  in  the  doings  of  nature's 
objects.  For  the  simple  reason  that  the  dust  of  the  roadside  and  the 
gravel  ballast  of  the  railway  correspond  so  closely  with  the  color  of 
its  back  that  its  best  friends  and  worst  enemies  will  overlook  it  if  it 
v/ill  only  remain  quiet.  Yea,  even  that  sharp-eyed  connoisseur  of 
grasshopper  tid-bits,  the  turkey  gobbler,  oftentimes  walks  right  over 
it,  mistaking  it  for  a  wayside  pebble. 

Mature  specimens  of  this  "Carolina  locust,"  hatched  from  eggs  in 
spring,  have  been  taken  in  Vigo  County  as  early  as  June  14th  and  as 
late  as  November  22d.  It  is  usually  common  and  mating  by  July  5th. 
Either  there  are  two  broods  each  year,  or  else  the  eggs  hatch  at 
irregular  intervals,  as  freshly  moulted  individuals  have  been  observed 
on  a  number  of  dates  in  September,  and  as  late  as  October  14th.  On 
one  occasion,  while  passing  through  a  wheat  field  in  late  September, 
I  observed  clinging  to  the  stems  of  weeds,  several  specimens  of  what 
appeared  to  be  the  bodies  of  grasshoppers  with  the  wings  of  the  com- 
mon sulphur-yellow  butterfly  attached  to  them.  Such  a  combination 
aroused  my  curiosity,  but  a  closer  examination  proved  them  to  be 
specimens  of  this  common  black-winged  locust  which  had  just 
moulted  for  the  last  time,  and  spread  out  their  soft  wings  to  dry. 
The  inner  wings,  instead  of  being  black,  were  light  yellow,  but  in 
three  or  four  hours  thereafter  had  changed  to  their  usual  color. 

This  locust  is  often  seen  along  the  walks  and  in  the  yards  of  our 
larger  cities  and  I  have  seen  specimens  about  the  base  of  the  Soldiers' 
Monument  in  the  very  center  of  the  city  of  Indianapolis.  Both  sexes 
use  the  wings  almost  wholly  in  their  travels,  and  fly  in  a  noiseless 
zigzag  manner  for  quite  a  distance  when  flushed.  Their  hind  legs 
are  used  only  in  giving  themselves  an  upward  impetus  from  the 
ground,  and  hence  are  much  smaller  proportionally  than  are  those 
of  such  locusts  as  leap  rather  than  fly,  while  their  wings  are  much 
longer  and  stronger. 
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The  range  of  D.  Carolina  is  a  most  extensive  one^,  embracing  the 
United  States  and  Canada  from  ocean  to  ocean. 

XXXI.     Spharagemon  Scudder  (1875). 

Body  slender,  more  or  less  compressed.  Head  rather  swollen 
above,  the  vertex  shaped  much  as  in  Dissosteira,  but  the  lateral 
carina  converging  more  rapidly;  the  median  carina  and  angled  front 
margin  absent,  the  foveolse  wider  and  more  distinct.  Frontal  costa 
narrow,  sulcate,  at  least  below  the  ocellus.  Antennae  in  both  sexes 
about  as  long  as  hind  femora;  filiform,  the  joints  of  basal  third  a 
little  flattened.  Pronotum  with  the  disk  of  metazona  flat,  that  of 
prozona  with  the  sides  sloping;  the  median  carina  high  and  strongly 
compressed,  cut  a  little  in  front  of  the  middle  by  a  deep  but  narrow 
notch;  the  lateral  lobes  as  in  Dissosteira.  Tegmina  relatively  shorter 
than  in  Dissosteira,  the  intercalary  vein  less  distinct  and  nearer  the 
median  than  the  ulnar  vein.  Inner  wings  yellow,  with  a  dark  curved 
median  band.  Hind  femora  rather  stout  and  short,  equaling,  or  a 
little  exceeding,  the  tip  of  abdomen.  Hind  tibise,  in  our  species, 
with  at  least  the  apical  half  red.  Valves  of  ovipositor  short;  but 
little  exserted. 

This  genus  is  closely  related  to  Dissosteira,  and  Saussure,  in  his 
Prodromus,  has  placed  it  as  a  sub-genus  under  that  one.  Eight 
species  are  known  from  the  United  States.  Of  these,  two  have  been 
taken  in  Indiana. 

KEY  TO  INDIANA  SPECIES  OF   SPHARAGEMON. 

a.    Size,  large;  the  notch  of  median  carina  of  pronotum  vertical.     Hind 
tibiae  with  a  distinct  pale  ring  on  basal  third,  followed  by  a  black 

one  of  equal  width,  the  apical  half  coral  red 48  bolli,  p.  275 

aa.  Size,  small;  notch  of  median  carina  of  pronotum  distinctly  oblique. 
Hind  tibi.ne  coral  red,  sometimes  paler  at  base,  but  without  distinct 
white  and  blaclv  rings ,.  . .  .49  wyom'mqkinum,  p.  277 

48.     Spharagemon  bolli  Scudder.     Boll's  Locust. 

Spharagemon  holU^cviAA.,  1  49,  XVII,  1875,  469;  Id.,  15  3,  IV,  1875, 
68;  Id.,  168,  XXIH,  1893,  77;  Id.,  188,  1900,  37;  McN.,  88, 
VI,  1891,  64;  BL,  6,  XXIV,  1892,  30;  Morse,  95,  XXVI,  1894, 
227,  236,  Figs.  6,  7;  Id.,  97,  VH,  1895,  290;  Id.,  99,  VIH, 
1897,  37,  88,  Plate  2,  Fig.  26;  Beut.,  3,  VI.  1894,  300,  Plate  X, 
Fig.  1;  Lugg.,  84,  1898,  163,  Fig.  98. 

Dissosteira  (SpJiaragemon)  bolH  Qauss.,   134,  1884,  140. 

Dissosteira  bolli  Fern.,  53,  1888,  43. 

Spharagemon  balteatimi  Scndd.,  149,  XVII,  1875,  469;  Id.,  153,  IV', 
1875,  68;  Bl.,  4,  XXIU,  1891,  78. 
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Ground  color  variable,  that  of  the  male  being  usually  grayish  or 
fuscous,  that  of  the  female  rusty  brown  or  pale  buff;  the  face  grayish 
or  yellowish.  Antenna3  brownish  or  grayish  at  base,  fuscous  at  apex. 
Tcgmina  sprinkled  throughout  with  minute  blackish  spots.  In  the 
males  these  spots  arc  aggregated  into  three'  more  or  less  distinct  dark 
cross  bars;  in  the  female  only  faint  traces  of  these  bars  are  visible. 
Inner  wings  light  greenish  yellow  at  the  base,  with  a  broad  median 
curved  band  of  blackish  or  piceous  which  stops  a  little  short  of  the 
anal  angle;  from  this  band  near  the  front  margin  a  black  bar  reaches 


Fig.  58.    Spharayviuijn  OuUi  Scuilder.    Mule. 
(After  Lugger.) 


back  half  way  through  the  yellow.  Apical  third  of  wing  transparent 
smoky,  the  extreme  tip  in  the  male  being  often  of  the  same  hue  as 
the  median  band.  Hind  femora  with  alternating  bars  of  black  and 
yellow,  three  each,  on  the  inner  face;  the  outer  face  dull  yellowish 
or  grayish  brown  with  three  or  four  oblique  indistinct  dark  brown 
bands. 

The  median  carina  of  pronotum  in  the  male  is  higher  than  in  the 
female,  that  portion  on  the  metazona  being  more  elevated  in  front 
than  behind.  Other  structural  characters  are  given  under  the  generic 
heading. 

Measurements:  Length  of  body,  male,  25  mm.,  female,  33  mm.; 
of  antennae,  male,  14  mm.,  female,  16  mm.;  of  pronotum,  male,  7 
mm.,  female,  9  mm.;  of  tegmina,  male,  27  mm.,  female,  32  mm.;  of 
hind  femora,  male,  16  mm.,  female,  19  mm. 
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This  is  a  common  locust  throughout  the  central  and  southern  thirds 
of  the  State;  but  is  less  numerous  northward,  where  it  seems  to  be 
replaced  in  part  by  the  next  species,  though  it  has  been  taken  in 
Starke  and  Lake  counties.  It  frequents  paths  and  bare  places  in  dry 
upland  woodland  pastures,  especially  those  which  include  the  slopes 
of  high  hills,  roadsides  and  stubble  fields.  In  the  northern  (bounties 
it  is  found  most  abundantly  along  the  sandy  edges  of  woodlands  and 
in  old  fields.  In  Crawford  County  mature  specimens  from  eggs 
hatched  in  spring,  have  been  taken  on  June  35th;  in  Vigo  County, 
on  June  30th.  The  males  fly  much  farther  than  the  females  and  on 
arising  from  the  ground  emit  a  short  and  rather  low  rattling  note. 
The  females  are  clumsy  in  their  movements,  and  prefer,  after  being 
flushed  once  or  twice,  to  lie  still  when  approached,  as  close  to  the 
ground  as  possible,  relying  upon  their  protective  coloration  to  prevent 
discovery. 

Individuals  of  both  this  species  and  D.  Carolina  have,  in  late  sum- 
mer, a  peculiar  habit  of  sustaining  themselves  in  the  air,  about  three 
feet  above  the  ground,  for  several  minutes.  While  poising  in  this 
manner  above  one  spot,  they  make  a  dry,  rustling  note,  which  is  per- 
haps a  call  to  some  nearby  member  of  the  opposite  sex.  8.  holli 
ranges  from  New  England  to  Georgia,  Texas  and  Nebraska. 

49.     Spharagemon  wyomingianum  (Thomas).     The  Mottled  Sand  Locust. 
(Edipodawyomingiana  Thorn.,  205,  1872,  462;  Id.,  206,  V.  1873,   113; 

Glov.,  62,  1874,  Plate  XIV,  Fig.  1;  Plate  XV,  Fig.  2. 
Spharagemon  wyomingianum  Scudd.,    149,  XVII,  1875,  468;  Id.,   153, 

IV,  1875,  67,  69;  Id.,   188,  1900,  38;  Bl.,   15,  XXX,  1898,  61. 
Spharagemon  collare  ivyomingianum  Morse,  9  7,  VU,  1895,  298. 
Spharagemon  coUare  McN.,  88,  VI,  1891,  64. 

Spharagemon  oculatum  Morse,    9  5,  XXVI,   1894,  232,  239,  Fig.  8;  BL, 
1  1,  XXVI,  1894,  218;  Scudd.,   188,  1900,  37. 

General  color,  pale  yellowish  or  pinkish  brown,  everywhere  sprink- 
led and  spotted  with  darker  brown  or  fuscous.  Face  ash  gray  or  yel- 
lowish, sprinkled  with  minute  darker  spots.  Antenna  fuscous  at  tip, 
lighter  toward  base.  Sides  of  pronotum  with  two  indistinct  dusky 
bands,  the  upper  in  the  place  of  the  lateral  carinje  on  the  prozona. 
Tegmina  with  three  transverse  bars  of  fuscous  spots;  the  dorsal  field 
often  brownish  red.  Inner  wings  similar  to  those  of  holli,  the  median 
black  band  narrower  toward  the  anal  angle  which  it  reaches.  Hind 
femora  pale  brown  or  gray  on  outer  face  with  traces  of  four  fuscous 
cross  bars;  within  sulphur  yellow,  with  four  more  or  less  complete 
black  bars.  Hind  tibiae  coral  red  or  pinkish,  paler  at  base;  spines 
with  extreme  tips  black. 
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Tlie  eyes  of  male  of  this  species  are  larger  and  more  prominent 
than  usual.  The  vertex,  viewed  from  above,  is  about  as  broad  as  the 
eye,  with  a  faint  trace  of  median  carina  on  the  posterior  half.  Pro- 
notum  with  the  disk  flat  on  metazona,  somewhat  sloping  on  prozona. 
slightly  angulate  in  front,  acute  angled  behind;  median  carina  liigh, 
compressed,  arched,  especially  on  metazona,  the  prozona  in  the  male 
with  crest  of  carina  distinctly  sloping  toward  the  head;  the  notch 
plainly  oblique  and  very  narrow.  Tegmina  surpassing  the  femora 
by  about  one-third  their  own  length.  In  most  specimens  the  legs 
and  the  ventral  portion  of  body  are  very  pubescent,  with  rather  long, 
grayish  hairs. 

Measurements:  Length  of  body,  male,  19  mm.,  female,  24  mm.; 
of  antenna?,  male,  12  mm.,  female,  11.5  mm.;  of  pronotum,  male,  5 
mm.,  female,  6.5  mm.;  of  tegmina,  male,  19  mm.,  female,  23  mm.; 
of  hind  femora,  male,  11  mm.,  female,  13  mm. 

This  small  but  handsome  locust  is  quite  common  in  the  sand  cov- 
ered areas  of  the  northern  third  of  the  State,  having  been  taken  in 
Fulton,  Marshall,  Lake,  Porter,  LaPorte,  Starke,  Kosciusko  ami 
Steuben  counties.  The  earliest  date  at  which  it  has  been  taken  is 
July  14th,  in  Fulton  County,  when  it  was  found  in  numbers  and  had 
probably  been  mature  for  a  week  or  longer.  It  oc'curs  most  abun- 
dantly along  the  thinly  vegetated  sandy  tracts  twenty  rods  or  more 
back  from  the  water  margin  of  lakes,  in  old  sandy  cultivated  fields 
and  along  railways  and  roadsides.  In  such  localities  it  is  often  found 
in  company  with  Psinidia  fenestralis  and  less  frequently  with  S.  holli. 
It  seldom  leaps  when  disturbed,  but  uses  the  wings  to  propel  itself 
in  a  flight  of  about  30  yards;  the  males  making  a  faint  crackling  noise 
as  they  clear  themselves  from  the  earth,  while  the  females  are  noise- 
less. In  a  corn  field  near  Lake  Maxinkuckce,  I  found  wyomingianum 
very  common  on  August  17,  1893,  over  about  two  acres  of  the  most 
sandy  portion.  Resting  on  the  soil  between  the  rows,  they  were  very 
diificult  of  detection,  and  eight  times  out  of  ten  were  not  seen  until 
fl.ushed,  unless  they  had  previously  been  "marked  down"  as  they 
alighted.  A  few  were  also  taken  from  the  sandy  margin  of  the  lake, 
but  careful  search  over  a  wide  extent  of  territory  failed  to  reveal 
them  elsewhere.  It  will  probably  be  found  in  the  vicinity  of  most 
of  the  lakes  of  the  State.  It  is  more  frequent  northward  and  west- 
ward, but  has  been  taken  in  Maryland  and  New  York,  and  may  possi- 
bly occur  in  the  sand  covered  area  of  southwestern  Indiana. 
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XXXII.     Mestobregma  Scudder  (1876). 

Size  small.  Body  slender,  compressed.  Disk  of  vertex  with  its 
posterior  portion  short  and  broad,  the  front  portion  narro\dng  rap- 
idly and  sloping  strongly  downward  to  form  the  sides  of  the  frontal 
costa;  the  lateral  carinre  high  and  sharp,  the  median  carina  wanting; 
the  foveolge,  in  our  species,  rather  prominent,  triangular.  Frontal 
costa  narrow,  sulcate  throughout,  a  little  constricted  above  the 
ocellus.  Antennas  about  as  long  as  hind  femora,  the  basal  joints  so 
depressed  as  to  form  one  sharp  edge.  Pronotum  moderately  con- 
stricted in  the  middle,  the  front  margin  truncate,  the  hind  margin 
right-angled,  the  disk  wrinkled,  and  bearing  a  number  of  small,  ob- 
oblique  tubercles;  the  median  carina  sharp,  slightly  higher  on  the 
prozona,  notched  twice  in  front  of  the  middle;  the  lateral  carinas 
rounded,  visible  only  on  the  metazona.  Lateral  lobes  of  pronotum 
deeper  than  long,  the  front  margin  almost  vertical,  the  hind  one  a 
little  concave,  the  lower  margin  oblique  but  straight,  the  posterior 
angle  thereby  enlarged.  Tegmina  narrow,  the  apical  half  membra- 
naceous and  transparent.  Inner  wings  with  the  basal  half  yellow. 
Hind  femora  slender,  reaching  tip  of  abdomen  in  female,  much  sur- 
passing it  in  male. 

Nine  species  of  the  genus  occur  in  the  United  States,  one  of  which 
has  been  taken  in  Indiana. 

50.     Mestobregma  ciNCTUM  (Thomas).     The  Ash-brown  Locust. 

(Edipodacincta  Thorn.,    203,    1870,   80;   Id.,    204,   II,   1871,  275;  Id., 
205,  1872,  464;  Id,  206,  V,  1873,  122;  Glov.,    62,   1872,  Plate 
XII,  Fig.  1.3. 
Mestobregma  cinctum  Thorn.,  2  1  1 ,  IX,  1880,  90,  113;  Lugg.,    84,  1898, 
164,  Fig.  99;  Scudd.,   188,  1900,  39. 

General  color  ash  gray,  or  yellowish  brown,  spotted  with  fuscous. 
Face  ash  gray,  with  minute  dark  spots.  Occiput  and  disk  of  pro- 
notum darker,  with  often  a  yellowish  line  extending  back  from  eye 
along  the  sides  of  the  disk.  Lateral  lobes  of  pronotum  with  traces 
of  alternate  lengthwise  bars  of  pale  and  fuscous,  the  former  the 
narrower.  Tegmina  yellowish  brown  or  grayish,  often  darker  in  the 
male,  the  lower  field  with  two  squarish  dark  spots  separated  by  an 
oblong  whitish  spot;  the  apical  half  transparent,  often  with  a  few 
small  dark  spots  along  the  costal  margin.  Inner  wings  with  the  basal 
third  greenish  or  lemon  yellow;  a  narrow  curved  fuscous  band  on 
middle  third;  the  apical  third  smoky  transparent,  with  a  few  fuscous 
Aots  near  the  tip.  Outer  face  of  hind  femora  ash  gray  or  yellowish 
with  three  more  or  less  distinct  black  spots  on  the  upper  margin. 


280 


REPORT  OF  STATE  GEOLOGIST. 


Inner  face  black  with  two  narrow  yellow  crossbars.  Hind  tibiae  pale 
blue,  sometimes  dusky,  with  a  whitish  ring  near  the  base,  the  spines 
black  except  at  extreme  base.    Lower  side  of  body  ydlow. 

Measurements:  Length  of  body,  male,  18  mm., 
female,  25  mm.;  of  antennae,  male,  11.5,  female,  12 
mm.;  of  pronotum,  male,  4.5  m.,  female,  6  mm.;  of 
tegmina,  male,  19  mm.,  female,  25  mm.;  of  hind 
femora,  male,  11.5  mm.,  female,  14  mm. 

This  locust  inhabits,  as  far  as  known,  only  the 
southern  third  of  the  State,  having  been  taken  in 
Crawford,  Floyd,  Lawrence  and  Jennings  counties. 
It  frequents  old,  abandoned  fields,  roadsides  and  bare 
places,  especially  those  on  high  wooded  slopes.  On 
the  hills  about  Wyandotte  Cave,  and  the  Knobs  back 
of  New  Albany,  it  is  especially  common.  The  earli- 
est date  on  which  it  has  been  taken  was  July  7, 
when  it  was  found  in  numbers,  and  had  doubtless 
been  mature  for  some  time.  Both  sexes  fly  actively 
when  flushed,  the  males  making  a  low,  whirring  noise  as  they  rise 
from  the  ground.  The  general  range  of  M.  cinctum  is  given  as  "Up- 
per Mississippi  Valley  and  Colorado."  Thomas  has  recorded  it  from 
southern  Illinois,  and  Garman  from  Bowling  Green  and  Glasgow 
Junction,  Kentucky. 


Fig.  59.    Mestobreg- 
ma  cinctum  (Thos.). 
Male. 
(After  Lugger). 


XXXIIL     Trimerotropis  Stal  (1873). 

Body  of  medium  size;  compressed.  Head  slightly  exceeding  the 
prozona  in  width,  but  always  narrower  than  the  metazona,  which  is 
considerably  expanded.  Vertex  longer  than  broad,  the  lateral  carinas 
distinct,  gradually  converging,  and  continuous  with  the  sides  of  the 
frontal  costa;  the  median  carina,  if  present,  faint;  the  foveolae  small, 
but  distinct  and  triangular.  Frontal  costa  a  little  narrower  just  be- 
low the  ocellus  and  at  the  point  of  union  with  the  vertex;  in  our 
species  with  at  least  the  lower  two-thirds  strongly  sulcate.  Antennae, 
filiform.  Pronotum  with  the  disk  nearly  flat,  either  smooth  or  with 
minute  tubercles  on  the  metazona;  the  front  margin  truncate,  the 
hind  margin  either  acute,  right  or  obtuse  angled;  the  median  carina, 
low,  especially  on  the  metazona;  cut  by  two  notches,  the  hindmost  of 
which  is  much  in  advance  of  the  middle;  the  lateral  carinas,  rounded, 
indistinct.  Lateral  lobes  of  ])ronotum,  with  the  front  and  hind  mar- 
gins nearly  vertical,  the  lower  margin  with  its  front  half  directed 
upward,  the  posterior  half  arcuate,  the  angle  well  rounded.     Teg- 
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mina  much  exceeding  the  abdomen  in  both  sexes,  in  our  species 
grayish  or  light  brown  in  color,  sprinkled  with  many  small  dark  spots. 
Inner  wings  with  the  basal  half  light  yellow;  the  apical  third  trans- 
parent; a  narrow  curved  black  band  intervening.  Hind  femora  of 
average  width,  reaching  or  exceeding  the  tip  of  abdomen  in  both 
sexes. 

McNeill,  in  the  latest  monograph  of  this  genus,  describes  and  gives 
keys  to  54  nominal  species  belonging  to  it.  Of  these,  49  are  from  the 
United  States,  16  of  which  are  confined  to  California;  while  but  three 
occur  east  of  the  Mississippi  Eiver.  Of  these,  two  have  been  taken 
in  Indiana. 

KEY    TO    INDIANA    SPECIES    OF    TRIMEROTROPIS. 

a.    Hind  tibiae  yellow  or  greenish  yellow;  width  of  dark  band  of  inner 

wing  seldom  more  than  one-sixth  the  length  of  wing 

51  maritima,  p.  281 

aa.    Hind  tibial  red;  width  of  dark  band  of  inner  wing,  broader,  about 

one-fourth  the  length  of  wing 52  citrina,  p.  282 

51.     TRIMEROTROPIS  MARITIMA  (Harris).     The  Maritime  Locust. 

Locusta  maritima  B.IXTT.,  7  1,  1841,  143;  Id.,  72,  1862,  178. 

CEdijJoda  maritima  Vh\.,  2  13,  1862,  178;  Glov.,  62,  1872,  Plate  XII, 
Fig.  17;  Thorn.,  206,  V,  1873,  124. 

Trimerotropis  maritima  Stal,  200,  I,  1873,  135;  Scudd.,  148,  1874, 
378;  Id.,  18  8,  1900,  42;  Thorn.,  2  11,  1880,  113;  Satiss.,  134, 
1884,  172;  Fern.,  5  3,  1888,  45;  Bl.,  11,  XXVI,  1894,  218;  Id., 
15,  XXX,  1898,  61;  Bent.,  3,  VI,  1894,  299,  Plate  X,  Fig.  5; 
Morse,  99,  VHI,  1897,  37,  112,  Plate  2,  Fig.  29;  Lugg.,  84, 
1898,  168,  Figs.  101,  102;  McN.,  9  1,  XXIH,  1901,  399,  410; 
Walk.,  2  18,  XXXIV,  1902,  2. 

Size,  medium.  Pronotum  with  the  median  carina  low  throughout; 
the  metazona  about  twice  as  long  as  the  prozona,  its  disk  flat,  with 
a  number  of  scattered  minute  rounded  tubercles,  the  hind  margin 
obtuse  angulate.    Inner  wings  twice  as  long  as  wide. 

General  color,  light  to  dark  gray  or  reddish  brown  mottled  with 
brown  or  fuscous;  the  sides  of  head,  lower  parts  of  thorax  and  ab- 
domen and  the  legs,  often  nearly  white.  Tegmina  brownish  yellow, 
sprinkled  with  fuscous  dots,  which  are  sometimes,  especially  in  the 
darker  male,  arranged  so  as  to  form  three  irregular  but  distinct  trans- 
verse bands;  more  often  the  spots  are  scattered  along  the  sides,  being 
most  abundant  on  the  basal  third.  Inner  wings  with  disk  light  yel- 
low; the  width  of  curved  black  band  rarely  more  than  one-sixth  the 
length  of  wing;  the  apex  transparent.  Inner  face  of  hind  femora 
pale  yellow  with  three  black  bands;  the  lower  sulcus  pale  with  a  black 

48-Qeol. 
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spot  near  the  apex;  the  outer  face  without  distinct  spots  or  bands. 
Hind  tibiae  obscure  yellowish. 

Measurements:  Length  of  body,  male,  21  mm.,  female,  28  mm.; 
of  antennae,  male,  10  mm.,  female,  11  mm.;  of  pronotum,  male,  5 
mm.,  female,  6  mm.;  of  tegmina,  male,  24  mm.,  female,  28  mm.;  of 
hind  femora,  male,  11.5  mm.,  female,  15  mm. 

This  species  has  been  taken  in  Indiana  only  along  the  south  shore 
of  Lake  Michigan,  in  Lake,  Porter  and  Laporte  counties,  where  it  is 
common.  It  flies  rapidly  and  noiselessly  for  long  distances  and,  un- 
less carefully  marked  down,  is  very  difficult  to  detect.  The  darker 
specimens  are  always  found  at  some  distance  from  the  lake,  where 
there  is  a  scattering  vegetation;  the  light  colored  ones  on  the  pure 
sand  of  the  immediate  shore.  It  has  been  seen  nowhere  more  than 
a  half  mile  back  from  the  water  margin,  and  then  only  on  the  bare 
crests  of  the  highest  sand  ridges  and  dunes.  The  earliest  date  on 
which  mature  specimens  have  been  taken  was  July  25th,  and  the 
latest  October  15th,  though  they  are  doubtless  to  be  found  both  be- 
fore and  after  those  dates.  Its  general  range  is  given  by  McNeill 
as  "Atlantic  States  from  Virginia  northward  and  along  the  shores 
of  the  Great  Lakes  west  to  Illinois." 

52.     Trimerotropis  citrina  Scudder. 

Trimerotropis  citrina  Scudd.,  14  7,  II,  1876,  265;  Id.,  168,  XXIII, 
1893,  77;  Id.,  18  8,  1900,  41;  Sauss.,  134,  1884,  169;  McN., 
IX,  1900,  31,  35;  Id.,  9  1,  XXm,  1901,  401,  426;  Walk.,  2  18, 
XXXrS^  1902,  1,  4. 

Size,  medium  or  large.  Pronotum  with  the  median  carina  very 
low;  the  metazona  but  little  more  than  one  and  a  half  times  as  long 
as  prozona;  the  disk  flat,  except  on  the  prozona,  where  the  sides  are 
raised  moderately,  and  smooth  or  nearly  so;  the  hind  margin  decided- 
ly obtuse  angled,  the  tip  rounded.  AVings  one  and  three-fourths 
times  as  long  as  broad. 

General  color  ash  gray  or  yellowish  brown,  sprinkled  more  or  less 
with  fuscous.  The  face  usually  light  gray;  the  tegmina  yellowish 
brown,  the  dark  spots  aggregated  into  three  dark  crossbars,  indis- 
tinct in  the  female,  plainly  visible  in  the  male.  Wings  pale  lemon 
yellow  at  base,  the  fuscous  band  broad,  the  width  being  from  one- 
fourth  to  one-flfth  the  length  of  wing:  the  sub-marginal  ray  short, 
extending  less  than  half  way  to  base.  Inner  face  of  hind  femora 
yellow,  with  three  fuscous  bands;  the  lower  sulcus  yellow  with  a  dis- 
tinct sub-apical  fuscous  spot  and  traces  of  two  others;  the  outer  face 
plain  yellowish  brown  or  gray.    Hind  tibiae  pinkish  red,  paler  at  base. 
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Measurements:  Length  of  body,  male,  22  mm.,  female,  30  mm.; 
of  antennae,  male,  11  mm.,  female,  12  mm.;  of  pronotum,  male,  5 
mm.,  female,  6.5  mm.;  of  tegmina,  male,  27  mm.,  female,  34  mm.; 
of  hind  femora,  male,  13  mm.,  female,  15.5  mm. 

This  is  a  somewhat  larger  and  more  bulky  insect  than  Indiana 
examples  of  T.  maritima,  the  male  being  nearly  as  large  as  the  female 
of  the  latter.  In  general  appearance  the  two  closely  resemble  one 
another  and  are  apt  to  be  confounded  when  they  occur  together. 

I  have  taken  this  species  in  but  one  locality  in  Indiana.  This  was 
on  a  long  sand  and  gravel  bar,  along  the  north  shore  of  the  Ohio 
River,  a  half  mile  below  Vevay,  Switzerland  County.  Here  it  was 
common  on  September  23,  1898,  but  having  no  net,  I  was  able  to 
capture  but  three  specimens.  Its  flight  along  this  gravelly  bank  was 
much  less  prolonged  than  that  of  maritima  on  the  more  extensive 
sand  beach  of  Lake  Michigan.  When  approached  it  would  rise 
straight  upward  a  few  feet,  and  then  move  lazily  and  without  noise 
eight  to  15  feet,  and  alight  again,  always  on  the  bare  sand  or  gravel. 
The  gravel  bar  was  at  the  foot  of  a  terrace  30  feet  or  more  in  height 
and  a  quarter  of  a  mile  wide,  the  surface  of  which  was  cultivated.  No 
trace  of  citrina  was  found  on  this  area,  though  other  locusts  were 
abundant.  It  has  been  recorded  heretofore  from  Maryland,  Arkan- 
sas, Texas,  Colorado  and  Nebraska,  and  therefore  is  to  be  regarded 
as  a  southern  form,  which  may  be  found  all  along  the  gravelly  banks 
of  the  Ohio  River. 


XXXIV.     PsiNiDiA  Stal  (1813). 

This  genus  is  closely  allied  to  Mesidbregma,  the  general  appearance 
of  our  species  being  very  similar.  Head  with  the  occiput  much  ele- 
vated, the  vertex  much  as  in  Mestolregma,  but  the  lateral  carinse  more 
nearly  converging  in  front;  the  foveolce  smaller,  sub-circular. 
Frontal  costa  sulcate  throughout,  the  upper  half  very  narrow,  the 
lower  half  gradually  expanding.  Antennae,  especially  those  of  the 
male,  long;  the  Joints  of  basal  half  strongly  flattened,  the  edges 
higher  than  the  center.  Pronotum  strongly  constricted  in  the  mid- 
dle, the  disk  nearly  smooth,  the  front  margin  truncate,  the  hind  mar- 
gin acute  angled;  the  median  carina  sharp,  straight  and  of  equal 
height  throughout,  cut  by  two  notches  in  front  of  the  middle;  the 
lateral  carina  rather  sharp  and  distinct  on  the  metazona;  sub-distinct 
on  the  prozona.  Lateral  lobes  of  pronotum  with  the  front  and  hind 
margins  as  in  Mesfohregma,  the  lower  margin  with  its  front  half 
arcuate,  strongly  directed  upward.     Tegmina  narrowed,  exceeding 
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the  abdomen  about  one-fourth  their  length;  their  basal  half  densely 
coriaceous;  many  of  the  cells  in  the  front  half  of  the  middle  third 
two  to  four  times  as  long  as  wide.  Inner  wings  with  the  basal  third 
usually  orange  red;  otherwise  as  in  Mestohregma,  except  that  the  black 
curved  median  band  is  broader.  Hind  femora  reaching  tip  of  ab- 
domen in  female,  slightly  exceeding  it  in  male.  Hind  tibiae  ringed 
with  dusky  and  yellowish  white. 

One  species  of  Psinidia  occurs  in  the  United  States  and  Canada 
east  of  the  Mississippi  River. 

63.     Psinidia  fenestralis  (Serville).     The  Loug-liomed  Locust. 

(Edipoda  fenesfralis  Serv.,    196,  1839,  726;  Thorn.,  206,  V,  1873,  118. 
Psimdia  feneslralh   Stal,    200,  I,  1873,  133;  Sauss.,     134,   1884,    161; 

Fern.,  53,  1888,  44;  Bent.,  3,  VI.  1894,  303,  Plate  VIU,   Fig. 

3:  Morse,   99,  VUI,  1897,  37,  111,  Plate  2,  Fig.  28;  BL,    15, 

XXX,  1898,  56;  Lugg.,  84,  1898,  166,  Fig.  100;  Scudd.,    188, 

1900,  40. 
Locmta  eucercUa  Harr.,  70,  1833,  583;  Id.,  7  2,  1862,  180. 
(Edipoda   eucerata   Scudd.,     14  1,  VII,    1862,    472;    Glov.,    62,    1872, 

Plate  in.  Figs.   1,2;    Plate  V,  Fig.   13;    Plate  VI,  Fig.   23; 

Thorn.,  206,  V,  1873,  119. 

General  color  varying  widely  according  to  environment,  from  pale 
clay  yellow  to  bright  reddish  brown  or  even  blackish.  Face  yellowish 
brown,  the  cheeks  grayish,  the  occiput  and  disk  of  pronotum  darker. 
A  narrow  yellowish  stripe  extends  back  from  eye  on  to  disk  of  pro- 
notum; the  sides  of  latter  with  a  fuscous  bar  near  the  middle.    Teg- 


Fig.  60.     Psinidia  feneetrnli"  (Serv.).    Male.    One  and  one-half  times  natural  size. 

(After  Lupger.) 

mina  yellowish  or  reddish  brown,  the  lower  half  of  sides  with  numer- 
ous small  alternating  light  and  dark  spots;  the  upper  half  unspotted. 
Wings  with  the  basal  third  usually  orange  or  vermilion  red,  some- 
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times  yellow;  the  middle  third  with  a  broad  curved  black  band  which 
reaches  nearly  to  the  anal  angle;  the  front  margin  with  a  dusky  bar 
reaching  nearly  to  the  base;  the  apical  third  pellucid.  Outer  face  of 
hind  femora  reddish  brown,  with  three  dark,  oblique  bars  on  the 
upper  half;  inner  face  with  alternating  bands  of  black  and  yellow. 
Hind  tibiae  whitish,  with  a  dark  ring  at  each  end,  and  a  broad  one 
of  the  same  color  just  above  the  middle;  the  apical  halves  of  spines 
black. 

Measurements:  Length  of  body,  male,  17  mm.,  female,  22  mm.; 
of  antenna,  male,  12.3  mm.,  female,  11  mm.;  of  pronotum,  male, 
4.5  mm.,  female,  5.5  mm.;  of  tegmina,  male,  19  mm.,  female,  21  mm.; 
of  hind  femora,  male,  11.5  mm.,  female,  12.5  mm. 

In  Indiana  the  ''long-horned  locust"  has  been  noted  only  in  Lake, 
Porter  and  Laporte  counties  in  the  sandy  area  bordering  Lake  Mich- 
igan, where  it  was  first  taken  July  27,  1897.  It  is  most  common  along 
the  beach  Avithin  one-half  mile  of  the  lake,  in  company  with  Tri- 
merotropis  maritima  (Harris)  and  Spharagemon  wyomingianum 
(Thorn.),  though  a  few  specimens  were  taken  on  sandy  ridges  five 
miles  from  the  lake  shore.  It  has  a  quick,  short  flight,  and  always 
chooses  a  bare,  sandy  spot  on  which  to  alight.  Unless  it  is  carefully 
"marked  down"  it  is  then  very  difficult  to  distinguish,  sinc'e  its  colors 
harmonize  so  perfectly  with  its  surroundings.  By  keeping  an  eye  on 
it,  and  stealthily  approaching  it  can  readily  be  taken  by  throwing 
the  net  quickly  over  it  just  as  it  is  in  the  act  of  rising.  The  male 
makes  a  slight  rattling  sound  as  it  flies,  but  the  movement  of  the 
female  is  noiseless.  The  majority  of  the  specimens  taken  had  the 
inner  wings  a  bright  red  at  base,  though  variations  in  color,  from 
light  yellow  to  deep  red,  were  frequent.  It  may  possibly  be  found 
to  occur  on  the  sand  covered  areas  throughout  the  northern  third 
of  Indiana,  though  it  is  probable  that  it  is  limited  to  the  area  imme- 
diately adjoining  Lake  Michigan. 

Sub-family  ACRIDINiE. 

The  Indiana  species  of  this  sub-family  may  be  easily  recognized  by 
the  presence  of  a  distinct  spine  or  tubercle  on  the  prosternum  be- 
tween the  front  pair  of  legs.  They  vary  much  in  size  and  general 
appearance,  and  among  them  are  found  our  most  injurious  insects 
of  the  order  Orthoptera. 

The  head  is,  in  general,  smaller  and  less  swollen  than  in  the  two 
preceding  sub-families.  The  face  (except  in  Leptysma)  is  rarely  very 
oblique,  often  nearly  perpendicular.     The  disk  of  vertex  is  never 
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sunken  or  concave,  the  lateral  carina}  being  low  and  rounded,  or  often 
obsolete.  The  fovoola"'  arc  often  wanting  or  indistinct.  The  disk  of 
pronotum  is  always  free  from  tubercles  and  prominent  wrinkles;  has 
its  hind  margin  usually  broadly  rounded,  and  never  acute  angled; 
the  median  carina  always  low  and  of  nearly  equal  height  throughout; 
and  the  lateral  carinae,  with  few  exceptions  rounded  or  obsolete.  The 
tegmina  are  usually  well  developed,  but  in  a  number  of  species  are 
very  short,  and  in  some  extra-limital  forms  wholly  wanting.  The 
inner  wings  are  never  brightly  colored  as  in  the  OedipodincB,  but  are 
usually  transparent. 

The  prevailing  color  of  most  species  of  the  sub-family  is  dull  oliva- 
ceous brown;  though  a  number  of  them  are  so  striped  or  mottled  with 
yellow,  green  or  fuscous  as  to-be  decidedly  handsome.  Among  the 
members  of  the  principal  genus  (Melanoplus)  there  is  considerable 
variation  in  color  locally,  "according  to  the  character  of  the  station 
where  found,  and  also  seasonably,  whether  collected  early  gr  late  in 
the  fall.  As  a  rule  specimens  collected  after  a  number  of  hard  frosts 
are  duller,  darker  and  more  suffused  than  summer  examples,  the 
coloration  of  the  individual  being  apparently  considerably  modified 
by  such  exposure." 

With  one  or  two  exceptions,  all  of  our  species  pass  the  winter  in 
the  egg  stage,  and  begin  to  reach  maturity  about  June  1st,  though 
most  of  them  are  not  common  until  July.  The  Kentucky  blue-grass 
and  the  different  kinds  of  meadow  grasses  are  then  a  darker  green 
and,  when  rank,  turn  brown  early  in  the  autumn.  The  different 
species  of  Melanoplus  and  other  locusts  whose  hues  are  olive  green 
or  brown,  find  in  the  fallen  clumps  of  these  grasses  places  of  hiding 
well  suiting  their  color,  as  well  as  an  abundance  of  food  well  suiting 
their  taste. 

The  males  of  Acridince  rarely  stridulate,  and  then  only  when  at 
rest,  by  rubbing  the  inner  surface  of  the  hind  femora  against  the 
outer  surface  of  the  tegmina. 

Scudder,  in  his  recent  Catalogue  of  United  States  Orthoptera,  lists 
32  genera  and  241  species  as  belonging  to  this  sub-family.  Of  these, 
six  genera  and  20  species  have  been  taken  in  Indiana.  The  genera 
may  be  distinguished  by  the  following  key: 

KEY   TO   GENERA   OF   INDIANA   ACRIDIN^. 

a.  Face  very  oblique.  Head  as  long  as  or  longer  than  the  pronotum;  the 
vertex  being  prolongod  and  more  or  less  acuminate.  Antennae  acu- 
minate, the  joints  flattened XXXV.  Leptysma,  p.  287 

aa.  Face  nearly  vertical.  Head  shorter  than  the  pronotum,  the  vertex 
advanced  but  little  in  front  of  the  eyes.  Antennae  filiform,  the 
joints  cylindrical. 
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1).    Size  large,  the  length  of  tegmina  of  female  27  or  more  mm. 

Lobes  of  mesosternum  longer  than  broad,  the  inner  margin 

straight.     Sub-genital  plate  of  male  with  a  distinct  U  or  V- 

shaped  notch  on  its  upper  side.  .XXXVI.  Schistocerca,  p.  289 

bh.    Size  small  or  medium,  the  tegmina  never  over  25  mm.  in  length. 

Lobes  of  mesostei'num  transverse  or  equally  long  and  broad, 

the  inner  margin  usually  rounded.    Apex  of  sub-genital  plate 

of  male  without  a  notch  on  its  upper  side. 

c.    General  color  when  living,  a  bright,  pale  green,  with  a 

conspicuous  purple  line  along  the  top  of  pronotum  and 

dorsal  part  of  closed  tegmina.     Vertex  at  its  narrowest 

point  between  the  eyes  less  than  one  and  one-half  times 

the  width  of  second  joint  of  antennte.     Sub-genital  plate 

of   the    male   with    a   more   or   less   distinct   sub-apical 

tubercle XXXVII.  Hesperotettix,  p.  297 

cc.    Color  usually  dull,  chiefly  brownish  or  olivaceous.    Vertex 
at  its  nan'owest  point  between  the  eyes  more  than  twice 
the  width  of  second  joint  of  antennae.    Sub-genital  plate 
of  male  without  a  sub-apical  tubercle. 
(1.    Dorsal  surface  of  pronotum  never  twice  as  long  as 
the  average  breadth,   generally  only  half  as  long 
again;  the  sides  more  or  less  constricted  in  the  mid- 
dle.    Antennae  of  male,  less  than  twice  the  length 
of  pronotum.     Sub-genital  plate  of  male  with  the 
apex  rounded. 

e.  Head  not  large  in  proportion  to  pronotum,  but 
little  longer  than  the  prozona.  Pronotum  not 
enlarged  in  front  to  receive  the  head.  Cerci 
of  male  exceedingly  variable,  but  very  rarely 

stylif orm XXXVIII.  Melanoplus,  p.  298 

ee.  Head  swollen;  large  in  proportion  to  the  pro- 
notum, nearly  half  as  long  again  as  the  long 
prozona.  Pronotum  feebly  flaring  in  front  to 
receive  the  head.    Cerci  of  male  stylif  orm .... 

XXXIX.    PHGETAI.I0TES,   p.   334 

dd.  Dorsal  surface  of  pi'onotum  twice  as  long  as  average 
breadth;  the  sides  parallel.  Antennae  of  male  twice 
or  more  times  as  long  as  pronotum.     Sub-genital 

plate  of  male  broad,  the  apex  truncate 

XL.  Paroxya,  p.  335 

XXXV.     Leptysma  Stal  (1873). 

Body  slender,  sub-cylindrical.  Head  as  long  as  pronotum;  the 
vertex  prominent,  projected  in  front  of  the  eyes  in  the  form  of  an 
equilateral  triangle;  the  lateral  carinre  low,  the  median  carina  want- 
ing. Face  very  oblique,  the  frontal  costa  low,  a  little  narrowed  be- 
low the  ocellus,  shallowly  sulcate  throughout;  eyes  longer  than  wide, 
set  very  obliquely  on  the  head.     Antennae  shorter  than  head  and 
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pronotum,  tapering;  the  joints  flattened.  Pronotum  almost  cylin- 
drical, the  metazona  a  little  the  wider,  the  front  margin  truncate, 
the  hind  margin  broadly  rounded;  the  median  carina  very  low;  dis- 
tinct only  on  the  metazona;  lateral  carinae  obsolete.  Lateral  lobes 
of  pronotum  longer  than  wide;  the  front  margin  oblique,  the  hind 
margin  concave,  the  lower  margin  sinuate.  Prosternal  spine  short 
and  rounded.  Tegmina  fully  developed,  the  apical  third  gradually 
narrowed.  Hind  femora  very  slender,  a  little  shorter  than  abdomen 
in  both  sexes.  Ccrci  of  male  slender,  tapering  and  bent  abruptly 
upward  and  forward  near  the  base.  Sub-genital  plate  narrow,  up- 
turned and  tapering  to  a  point.  Upper  valves  of  ovipositor  much 
longer  than  lower  ones,  their  upper  margins  with  a  row  of  prominent 
teeth. 

But  one  species  of  the  genus  occurs  in  the  United  States. 

54.     Leptysma  maroinioollis  (Serville).     The  Slender-bodied  Locust. 
Opsomala  marginicoUis  Serv.,    196,  1839,  591. 
Opomnla  marginicoUi.'i  Tliom.,  206,  V,  1873,  66,  196. 
Loptysmn  mmginicoUi^    Stal,    200,    187B,   86;   Comst.,    4  1,    1888,   111, 

Fig.   102;  Id.,    42,  1805,  111,  Fig.  128;  Bl.,  6,  XXIV,  1892,  28; 

Id.,   1  1,  XX\a,  1894,  221;  Id.,   16,  1899,  241,  Fig.   68;   Scudd., 

188,  1900,  47;  Id.,    190,  IX,  1900,  116. 

Ground  color  of  living  specimens  light  yellowish  brown  or  fawn; 
unbroken  except  by  a  narrow,  yellowish  stripe,  extending  from  the 
hind  border  of  eye  along  the  lower  edge  of  pronotum  to  coxa  of  hind 
leg.  In  living  specimens  this  line  is  bordered  above  by  one  of  dark 
brown.  When  the  insect  is  dried  the  brown  and  the  tips  of  tegmina 
become  darker. 

Face,  vertex,  occiput  and  pronotum,  densely  punctured.  Tegmina 
exceeding  the  abdomen  by  3  to  5  mms.  Wings  transparent,  equal  to 
tegmina  in  male,  slightly  shorter  in  the  female. 


Fig.  61.     Leptyxma  marainicollia  (Serv .) .    (After  Comstock). 

Measurements:  Length  of  body,  male,  28  mm.,  female,  32  mm.; 
of  antennae,  male,  8  mm.,  female  6  mm.;  of  pronotmn,  male,  5  mm., 
female,  6  mm.;  of  tegmina,  male,  20  mm.,  female,  26;  of  hind  femora, 
male,  14  mm.,  female,  17.5  mm. 

This  slender  bodied,  graceful  species,  has  as  yet  been  taken  only  in 
Vigo  Count}'-,  where,  in  October,  1892,  it  was  found  to  be  common  on 
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the  tall  sedges  and  rushes  which  grew  near  the  margin  of  a  large 
pond  in  the  Wabash  River  bottoms,  nine  miles  below  Terre  Haute. 
Its  range  before  that  time  had  been  supposed  to  be  a  strictly  south- 
ern one,  it  having  been  recorded  only  from  Florida  and  North  Caro- 
lina. Since  then  it  has  been  found  to  extend  across  the  southern 
United  States  from  the  Atlantic  to  the  Pacific.  Its  occurrence  in 
numbers  as  far  north  as  central  Indiana  is,  therefore,  of  especial  in- 
terest, and  can  only  be  accounted  for  by  the  presence  of  the  broad 
and  sheltering  valley  of  the  Wabash,  within  the  confines  of  which 
it  finds  a  climate  and  a  vegetation  congenial  to  its  taste. 

In  1893  and  1894  the  insect  was  still  present,  though  in  rapidly 
decreasing  numbers  as  the  pond  was  partially  drained.  I  was  much 
surprised  to  find,  on  May  21,  1893,  a  fully  developed  male  with  soft 
flabby  wings,  as  though  just  moulted,  though  no  others  of  any  age 
were  seen  on  that  date.  In  October,  1902,  I  again  visited  the  former 
site  of  the  pond,  but  found  only  a  vast  cornfield,  with  no  signs  of 
this  or  other  rare  Orthopiera,  which  formerly  dwelt  in  numbers  in 
that  locality.  If  still  a  member  of  the  Indiana  fauna,  marglnicolUs 
will  probably  be  found  only  about  the  margins  of  the  larger  ponds 
in  the  lower  Wabash  Valley. 

At  the  locality  mentioned,  marginicollis  was  never  seen  on  the 
grass  or  ground  and  never  hopped  when  disturbed,  but  moved  with  a 
quick  and  noiseless  flight  for  20  or  more  feet  to  a  stem  of  sedge  or 
rush,  on  which  it  alighted.  The  instant  it  grasped  the  stem,  it  dodged 
quickly  around  to  the  side  opposite  the  intruder.  Then  holding  the 
stem  firmly  with  its  short  front  and  middle  legs,  it  drew  its  slender 
hind  femora  close  up  against. the  body,  and  folding  the  tibiae  into 
position,  hugged  its  support  as  closely  as  possible,  and  remained  per- 
fectly motionless.  Its  body  is  almost  cylindrical,  and  being  of  the 
same  general  color  as  the  stalk  of  the  plant  on  which  it  rested,  it 
was  almost  impossible  to  detect  it,  unless  one  saw  exactly  where  it 
alighted.  Eight  times  out  of  ten  a  person,  by  approaching  quietly, 
could  reach  his  hand  about  the  plant  stem  and  grasp  the  insect.  Its 
habits  excellently  illustrated  the  so-called  "protective  mimicry"  of 
form  and  coloring,  as  it  always  seemed  to  choose  a  cylindrical  object, 
and  one  similar  to  its  own  color  before  alighting. 

XXXVI.     ScHiSTOCERCA  Stal  (1873). 

Locusts  of  large  size.  Vertex  with  the  front  sloping  downward 
and  passing  insensibly  into  the  frontal  costa;  the  lateral  carinas  low 
and  indistinct,  the  median  carina  wanting,  the  foveolse  very  small, 
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often  obsolete.  Face  nearly  vertical.  Eyes  oblong,  oval,  prominent. 
Antennas  of  medium  length,  filiform.  Disk  of  pronotum  with  the 
sides  sloping  on  the  prozona,  the  metazona  usually  flat  or  nearly  so; 
the  front  margin  truncate,  the  hind  margin  either  broadly  rounded 
or,  in  some  males,  obtuse  angled;  the  median  carina  low  but  distinct, 
cut  three  times  by  the  transverse  sulci;  the  lateral  carina  wanting. 
Lobes  of  mesosternum  longer  than  broad.  Tegmina  always  fully  de- 
veloped. Inner  wings  of  large  expanse,  transparent  or  nearly  so. 
Hind  femora  slender,  usually  equaling  or  exceeding  tip  of  abdomen. 
Hind  tibiae  with  smooth  margins,  and  with  numerous  spines  in  regu- 
lar rows  on  each  side,  but  with  no  apical  spine  on  the  outer  margin. 
Second  tarsal  joint  only  half  as  long  as  the  first.  Male  with  cerci 
oblong  and  of  nearly  equal  breadth  throughout;  the  sub-genital  plate 
strongly  upcurved,  its  apex  deeply  notched.  Valves  of  ovipositor 
strongly  exserted. 

Eleven  species  of  the  genus  occur  in  the  United  States.     Of  these, 
four  have  been  taken  in  Indiana. 


KEY  TO   INDIANA   SPECIES   OF  SCHISTOCERCA. 

0.    Antennoe  of  male  not  more  than  one-fourth  longer  than  head  and  pro- 
notum together. 

h.    Size  very  large.     Tegmina  of  female  much  exceeding  the  ab- 
domen.   Disk  of  pronotum  flat  or  nearlj^  so,  the  median  stripe 

broad 55  americaua.  p.  290 

hb.  Size  small.  Tegmina  of  female  but  little  if  any  exceeding  the 
abdomen.    Disk  of  pronotum  with  sides  distinctly  sloping,  the 

median  stripe  confined  to  the  carina 50  damnifica.  p.  293 

oa.    Size,  medium.     Antennae  of  male  one-third  or  more  longer  than  the 
head  and  pronotum  together. 

c.    General  color  yellowish  l)rown  or  olive  green;  a  distinct 
pale  yellow   mid-dorsal   stripe  on   head,   pronotum   and 

closed  tegmina 57  alutacca,  p.  294 

cc.    General  color  rusty  brown.    No  yellow  stripe  on  dorsal  sur- 
face   58  rubiginosa,  p.  296 

55.     SoHiSTOCEROA  AMERICANA  (Drury).     The  American  Locust. 

G)n/Um  ameriranm  (Drury),  48,  I,  1770,  128,  Plate  49,  Fig.  2. 

Acridliim  amrnramnn  Scudd.,  14  1,  VH,  1862,  466;  Ratliv.,  109,  1862, 
385,  Fig.  25;  Thom.,  202,  V,  1865,  448,  452;  Id.,  206,  V, 
1873,  172,  Fig.  8;  Id.,  2  1  1 ,  IX,  1880,  91,  129,  Fig.  10;  GIov., 
62,  1872,  Plate  I,  Fig.  15;  Riley,  I  1  7,  VUI,  1876,  103,  Fig.  40; 
Id.,  118,  IX,  1877,  84,  Fig.  17;  Id.,  2  14,1,1878,236,448, 
Fig.  6;  Id.,  122,  H,  1884,  194,  Fig.  269;  Comst.,  4  1,  1888, 
106,  Fig.  96;  Beut.,  3,  VI.  1894,  304,  Plate  IX,  Fig.  3. 

Arridinm  (Schistocfrrd)  ununainum  Stal,  200  I,  1873,  66. 
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Schi^tocerca  americana  Bran.,  22,  I,  1885,  136;  Id.,  28,  XXVIII,  1893, 
10,  Fig.  1;  Id.,  30,  1893,  462,  Fig.  106;  Id.,  3  1,  1894,  168,  204, 
Fig.  66;  Id.,  34,  1896,  122,  Fig.  24;  Id.,  35,  1899,  133,  Fig.  75; 
Id.,  36,  1899,  270,  Fig.  63;  BL,  4,  XXUI,  1891,  79;  Id.,  9,  VI, 
1893,  466;  Id.,  16,  1899,  238,  Fig.  63;  How.,  75,  YU,  1895, 
220,  429,  Figs.  19-22;  Weed,  222,  1897,67,  Figs.  21-25;  Lugg., 
84,  1898,  174,  Figs.  105,  106;  Morse,  100,  VIII,  1898,  255,  271; 
Scudd.,   184,  XXXIV,  1899,  447,  474;  Id.,   188,  1900,  47. 

Size  large,  the  female  often  two  inches  or  more  in  length.  Vertex 
hexagonal,  the  disk  a  little  depressed.  Frontal  costa  prominent,  sul- 
eate  in  the  middle  below  the  ocellus;  a  little  narrowed  below  point 


Fig.  62.    Schistocerca  americana  {Drury) .    Male.    (After  Lugger). 

of  union  with  the  vertex.  Antennse  but  little,  if  any,  longer  than 
head  and  pronotum  together.  Disk  of  pronotum  flat  on  metazona, 
the  sides  rounded  and  sloping  on  prozona,  the  surface  marked  with 
minute  shallow  cells,  or  densely  punctate,  the  hind  margin  broadly 
rounded.  Tegmina  exceeding  the  abdomen  one-fourth  or  more  their 
length  in  both  sexes.  Hind  femora  slender,  reaching  tip  of  abdomen. 
Spine  of  prosternum  large,  curved  somewhat  backward.  Notch  of 
sub-genital  plate  of  male  narrow  but  deep. 

Color,  reddish  brown,  often  with  a  slight  vermilion  tint.  A  yellow 
stripe  extends  from  the  vertex  along  the  middle  of  head,  pronotum 
and  closed  tegmina  as  far  as  the  tip  of  the  abdomen.  A  dark  brown 
line  runs  from  the  lower  side  of  eye  down  the  cheek.  Sides  of  pro- 
notum with  a  broad  yellowish  stripe  on  upper  third  and  a  short  and 
narrow  yellow  dash  near  the  center;  the  lower  margin  yellowish. 
Tegmina  with  numerous  large  dark  brown  spots,  separated  by  light 
interspaces;  the  costal  or  lower  margin  whitish  yellow,  mottled  with 
darker.  Wings  transparent,  the  nerves  of  basal  portion  yellowish. 
Outer  face  of  hind  femora  reddish  brown,  with  one  or  two  dark 
streaks  along  the  upper  third.  Hind  tibise  vermilion  red,  duller  in 
dried  specimens;  the  spines  yellow,  tipped  with  black. 

Measurements:  Length  of  body,  male,  42  mm.,  female,  50  mm.; 
of  antennge,  male,  13  mm.,  female,  14  mm.;  of  pronotum,  male,  9 
mm.,  female,  11  mm.;  of  tegmina,  male,  43  mm.,  female,  53  mm.;  of 
hind  femora,  male,  24  mm.,  female,  30  mm. 
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This  is  the  largest  locust  found  in  the  State,  and  when  freshly 
moulted,  one  of  the  most  handsome.  It  probably  occurs  in  all  the 
counties  but  is  much  less  common  in  the  northern  half,  though  I 
have  taken  it  in  Fulton,  Starke,  Lake  and  Porter.  Freshly  moulted. 
mature  specimens,  from  eggs  hatched  in  spring,  have  been  taken  in 
Vigo  County  on  June  18th,  and  on  three  different  occasions  numerous 
specimens  have  been  seen  as  late  as  November  22d.  On  this  date, 
in  Marion  County,  when  the  government  thermometer  registered  17° 
in  the  morning,  several  were  flushed  in  the  afternoon,  though  a  cold 
raw  wind  was  blowing.  In  central  and  southern  Indiana  it  is  more 
abundant  in  mid-autumn  than  in  summer.  There  occasionally  may 
be  two  broods  in  one  season,  as  I  have  found  the  nymphs  common  in 
Vigo  County  on  October  15th  and  21st. 

This  species  is  noted  for  its  extended  migrations  and  when  a 
second  brood  appears,  they  are  doubtless  from  eggs  laid  by  ma- 
ture specimens  which  have  entered  the  State  in  early  spring.  About 
3  o'clock  in  the  morning  of  April  11,  1893,  the  city  of  Terre  Haute, 
Indiana,  was  visited  with  a  severe  storm  of  rain  and  wind  from  the 
southwest.  A  number  of  buildings  were  unroofed  and  many  shade 
and  forest  trees  twisted  and  broken  off.  While  on  my  way  to  the 
High  School  building  several  persons  informed  me  that  they  had, 
that  morning,  seen  specimens  of  "gigantic  grasshoppers"  on  the 
street,  but  were  unable  to  capture  them.  About  10  o'clock  one  of  my 
former  pupils  brought  me  two  living  specimens  of  S.  americana  which 
she  had  picked  up  from  the  sidewalk  near  her  home.  They  had  come 
sailing  in  on  the  wings  of  the  wind  from  some  distant  point  in  the 
southwest,  where  they  had  passed  the  winter  in  the  mature  state  or 
as  an  advanced  form  of  the  young.  Mature  individuals  which  had 
doubtless  migrated  have  also  been  taken  in  Lake  County  on  May 
13th.* 

In  the  southern  portion  of  Indiana,  americana  is  always  found  in 
dry,  upland  localities,  such  as  the  borders  of  roads,  old  meadows, 
weed  and  stubble  fields,  prairies,  and  especially  in  old  abandoned 
fields  which  have  grown  up  to  oak  and  other  shrubs.  In  the  northern 
portion  it  occurs  in  damper  localities,  being  found  in  the  tall  grasses 
and  sedges  along  the  borders  of  sloughs  and  marshes  and  in  the 
meadows  bordering  lakes  and  tamarack  marshes.  When  flushed  it 
rises  quickly  and  with  a  fluttering  noise,  makes  a  long,  wavering, 
jerky  flight,  and  alights  upon  the  bole  or  branch  of  tree  or  shrub,  a 
fence,  or  some  other  object  some  distance  above  the  earth;  seldom, 


'At  Ormond,  Florida,  this  locust  wns  abundant  and  mature  in  early  March,  1890,  and  it 
may  pass  the  winter  in  the  niature  stage  in  some  of  the  States  much  farther  north, 
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if  ever,  settling  on  the  ground.  If  then  approached,  it  dodges  around 
the  object  upon  which  it  rests,  much  as  does  a  squirrel  under  the 
same  circumstances. 

Of  the  distribution  of  the  American  locust  Seudder  has  written: 
"Excepting  S.  peregrina,  which  has  crossed  the  ocean  and  colonized 
another  world,  8.  americana  is  the  most  widely  distributed  member 
of  the  geniis,  and  merits  its  name,  ranging  as  it  does  from  North 
America  east  of  the  Great  Plains  and  south  to  about  latitude  40°; 
through  the  West  Indies,  Mexico  and  Central  America  to  South 
America,  where  it  occurs  as  far  as  Columbia  in  the  west  and  Argen- 
tina in  the  east,  though  the  records  of  its  occurrence  in  South  Amer- 
ica are  few.  North  of  north  latitude  40°  or  thereabouts,  sporadic 
cases  of  its  appearance  are  recorded,  notably  in  Massachusetts  and 
southern  Ontario;  these  are  doubtless  accidental  visitants,  tlying 
from  their  proper  home  farther  south." 

56.     ScHiSTOOERCA  DAMNIFIC  A  (Saussure). 

Acridium  damnificum  Sauss.,   12  8,  II,  1861,  14. 

SchiMocerca  damnifiea  ^cwM. ,   1  84,  XXXIV,  447,  475;  Id.,    188,  1900, 

47;  BL,   18,  1902,  48,  222. 
Cyrtacanthacris  unilineata  Walk.,  2  19,  IV,  1870,  611. 
Acridium  unilmeatum  Thorn.,   18  8,  V,  1873,  170. 
Acridium  append iculatum  Scudd.,    162,  XIX,  1877,  86;  Id.,    16  1,  VI, 

1878,  27. 
Acridium  rubiginosum  Thorn.,   206,  V,  1873,  170;  Id.,  2  11,  IX,  1880, 

91,  128  (not  Harris). 

Size  of  male  small;  of  the  females  medium  and  more  bulky.  Head 
small;  the  disk  of  vertex  hexagonal.  Frontal  costa  sulcate,  and  with 
the  sides  parallel  below  the  ocellus,  a  little  expanded  and  flat  just 
above,  then  narrowed  at  point  of  union  with  vertex.  Antennge  of 
male  stout,  but  little,  if  any,  longer  than  head  and  pronotum  to- 
gether. Disk  of  pronotum  with  the  surface  very  rough  with  small 
pits  and  impressions,  the  sides  strongly  sloping,  the  median  carina 
relatively  high,  and  a  little  arched,  the  hind  margin  right  angled  in 
the  male,  obtuse  angled  in  the  female.  Tegmina  of  male  usually 
equaling  or  slightly  exceeding  the  abdomen;  those  of  female  a  little 
shorter;  broader  than  in  alutacea.  Hind  femora  of  female  shorter 
than  abdomen.  Notch  of  sub-genital  plate  of  male  deep  and  nar- 
rowly V-shaped. 

Color,  a  nearly  uniform  dark  rust  red.  A  narrow  brownish  yellow 
line  on  occiput  and  carina  of  pronotum.  Tegmina  often  with  small, 
dim  dusky  spots.  Outer  face  of  hind  femora  sometimes  whitish,  with 
dark  narrow  oblique  lines  arranged  herring-bone  fashion. 
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Measurements:  Length  of  body,  male,  25  mm.,  female,  42  mm.; 
of  antennae,  male,  10  mm.,  female,  11  mm.;  of  pronotum,  male,  7 
mm.,  female,  9.5  mm.;  of  tegmina,  male,  22  mm.,  female,  27  mm.; 
of  hind  femora,  male,  16  mm.,  female,  19  mm. 

This  is  a  locust  of  southern  range,  which  in  Indiana  has  been  taken 
only  in  Crawford  County.  A  single  female  was  secured  May  10, 
1899.  This  was  probably  a  migrant,  as  this  is  a  very  early  date  for 
eggs  hatched  in  spring  to  mature,  and  it  is  not  known  that  the  species 
winters  in  the  nymph  stage.  Other  specimens  were  taken  in  June 
and  July,  1902.  It  frequents  old  fields  and  roadsides  on  the  crests 
of  the  higher  hills  near  Wyandotte,  and  is  probably  to  be  found  in 
similar  localities  in  the  southern  third  of  the  State.  When  flushed 
they  fly  long  distances  and  often  alight  on  the  limbs  of  trees  or  fence 
posts,  around  which  they  dodge,  and  from  which  they  may  often  be 
taken  with  the  hand. 

Thomas  has  taken  cUunnifca  in  southern  Illinois,  and  Scudder  says 
that  it  "is  a  common  southern  species,  occurring  in  the  United 
States  east  of  the  Great  Plains,  from  Pennsylvania,  Indiana,  Illinois 
and  Arkansas  to  the  Gulf."  He  gives  no  Indiana  locality.  In  1899  I 
found  it  abundant  at  Ormond,  Florida,  on  March  11th  and  later. 

57.     SoHiSTOCERCA  ALUTACEA  (Harris).     The  Leather- colored  Locust. 

Acridium  alutnceum  Harr.,  7  1,  1841,  139;  Id.,  7  2,  186^  173;  Scudd., 
14  1,  VII,  1862,  466;  Rathv.,  109,  1862,  384,  Fig.  25;  Glov., 
62,  1872,  Plate  VHI,  Fig.  13;  Plate  X,  Fig.  13;  Thorn.,  206, 
V,  1873,  171;  Comst.,  4  1,1,  1888,  106;  Fern.,  53,  1888,  30; 
Bl.,  4,  XXm,  1891,  79;  Beut.,  3,  YI,  1894,  304,  Plate  IX, 
Fig.  2. 

Schistocerca  alutacea  Brun.,  29,  in,  1893,  26;  Lugg.,  84,  1898,  172; 
Morse,  100,  Vlll,  1898,  255,  270,  Plate  7,  Fig.  32;  Scudd., 
184,  XXXIV,  1899,  445,  464;  Id.,    188,  1900,  47. 

Acridium  emarginntum  Dodge,  44,  IV,  1872,  15;  Scudd.,  14  7,  1872, 
250;  Thorn.,  206,  V,  1873,  172;  Id.,  2  1  1 ,  IX,  1880,  91,  128. 

SchiHtoccrca  amarginata  Bruu.,  29,  III,  1893,  26;  Id.,  33,  H,  1895,  7, 
Fig.  46;  Lugg.,  84,  1898,  173,  Fig.  104. 

Size  medium,  the  female  much  the  larger,  with  more  robust  body. 
Vertex  rather  prominent,  narrow,  the  disk  sub-rhomboidal,  but  little 
depressed,  the  lateral  carinse  low,  distinct  only  on  front  half. 
Frontal  costa  narrow,  sulcate  below  the  ocellus.  Antennae  of  male 
one  and  a  half  times  as  long  as  head  and  pronotum  together, 
the  joints  a  little  flattened.  Disk  of  pronotum  flat  on  metazona, 
the  sides  higher  and  sloping  on  prozona,  the  hind  margin  broadly 
obtuse  angled;  the  surface  densely  punctate;  the  median  carina  low 
but  distinct.     Prosternal  spine  large,  cylindrical,  the  apex  rounded. 
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Tegmina  exceeding  the  abdomen  about  one-fourth  their  length  in 
both  sexes.  Hind  femora  slender,  reaching  the  tip  of  abdomen  in 
female,  exceeding  it  slightly  in  male.  Cerci  of  male  short  oblong, 
the  upper  edge  concave  or  broadly  notched;  the  notch  of  sub-genital 
plate  U-shaped,  about  as  broad  as  deep. 


Fig.  63.    Schistocerca  ahitacea  Harris.    Female.    (After  Lugger.) 


Color,  yellowish  brown  to  olive  green,  darker  in  old  or  dried  speci- 
mens. A  narrow  bright  yellow  line  runs  from  the  front  of  vertex 
back  over  head,  pronotum  and  middle  of  closed  tegmina.  Sides  of 
tegmina  with  often  a  few  minute  fuscous  spots.  Wings  transparent 
yellowish,  the  veins  darker.  Sides  of  abdomen  with  a  row  of  black 
dots  on  the  hind  margin  of  each  segment.  Outer  face  of  hind  femora 
reddish  brown  or  yellowish  with  a  row  of  black  dots  along  the  upper 
and  lower  margins.  Hind  tibise  reddish;  the  spines  yellowish,  tipped 
with  black. 

Measurements:  Length  of  body,  male,  30  mm.,  female,  45  mm.; 
of  antennae,  male  and  female,  16  mm.;  of  pronotum,  male,  7  mm., 
female,  10  mm.;  of  tegmina,  male,  26  mm.,  female,  38  mm.;  of  hind 
femora,  male,  18  mm.,  female,  25  mm. 

This  species  has  been  taken  only  in  the  western  half  of  the  State 
from  Monroe  County  northward.  It  is  abundant  about  the  marshy 
meadows  and  sloughs  in  Fulton,  Lake  and  Starke  counties,  where  it 
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has  been  taken  on  August  15th  in  numbers.  There  it  makes  its  home 
in  the  rank  grasses,  weeds  and  rushes  which  grow  in  such  places. 
The  males  are  everywhere  much  more  abundant  and  more  active  than 
the  females,  though  they  usually  fly  a  shorter  distance.  In  Vigo 
County  it  is  frequent  in  patches  of  raw  prairie  and  along  the  edges  of 
thickets  bordering  them;  also  in  many  places  along  the  railways, 
especially  where  they  pass  through  prairie  regions.  Both  sexes,  when 
flushed,  arise  with  a  whirring  noise  which,  however,  is  not  a  true 
slridulation.  The  males  usually  fly  about  50  feet  and  settle  down 
on  the  grass  or  on  a  low  shrub.  This  locust  will  doubtless  be  found 
to  inhabit  suitable  localities  throughout  the  State,  as  it  has  been 
taken  from  New  England  to  California. 

68.     ScHiSTocERCA  RUBiGiNOSA  (Haixis-Scudder) .     The  Rusty  Locust. 

AcrkUum  rubU/inosum  Scudd.,   1 4  1 ,  VII,    1862,   467;   Glov.,  62,  1872, 

Plate  V,  Fig.  5;  Riley,   122,  U,   1884;   194;  Comst.,   4  1,  1888, 

106;  Feru.,  53,  1888,   30;   Beut.,    3,   VI,   1894,   304,   Plate  IX, 

Fig.  1. 
Schistocerca  ruUginosa  Morse,    93,  VII,  1894,  105;  Id.,   100,  VIII,  255, 

269,  Plate  7,  Fig.  31;  Sciidd.,   18  4,  XXXIV,  1899,  445,  462;  Id., 

188,  1900,  48. 
Schixfomva  alutacea  Rehn.,    Ill,  XIII,  1902,  89;  Id.,    112,  312. 

Size,  medium;  the  body  of  the  female  especially  bulky.  Head  and 
pronotum  wider  than  in  alutacea,  but  the  vertex  less  prominent. 
Frontal  costa  wider  and  flatter  than  in  alutacea,  sulcate  below  the 
ocellus.  Antennae  of  male  a  third  longer  than  head  and  pronotum 
together.  Pronotum  with  the  sides  sloping  on  both  prozona  and 
metazona;  the  median  carina  more  prominent  than  in  alutacea,  other- 
wise the  same.  Tegmina  exceeding  the  abdomen  in  both  sexes. 
Notch  at  apex  of  cerci  of  male  less  evident  than  in  preceding  spe- 
cies; that  of  sub-genital  plate  narrower,  more  V-shaped. 

Color  a  nearly  uniform  rusty  brown,  without  median  yellow  stripe 
on  head  and  pronotum;  the  tcgmiiia  usually  with  numerous  dim, 
rounded  fuscous  spots  on  the  sides.  Wings  transparent  and  glassy, 
slightly  reddish  toward  the  tip. 

Measurements:  Length  of  body,  male,  30  mm.,  female,  43  mm.; 
of  antennae,  male,  13  mm.,  female,  15  mm.;  of  pronotum,  male,  7 
mm.,  female,  10  mm.;  of  tegmina,  male,  27  mm.,  female,  37  mm.;  of 
hind,  femora,  male,  17  mm.,  female,  22  mm. 

This  seems  to  be  a  scarce  locust  in  Indiana,  having  been  taken  only 
in  Porter  County.  It  prefers  dry  upland  pastures  and  woodland,  es- 
pecially those  with  a  soil  of  sand,  where  scrub  oaks  abound.  Its 
habits  are  the  same  as  those  of  alulace^a.     Eehn,  he.  cit.  lias  placed 
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it  as  a  synonym  df  that  species;  but,  aside  from  the  color,  the  shorter 
antennse,  less  prominent  vertex  and  frontal  costa,  and  more  sloping 
disk  of  pronotum  are  sufficient  to  show  its  distinctness.  The  mere 
fact  that  on  one  or  two  occasions,  opposite  sexes  df  it  and  alutacea 
were  found  in  copulation  is  no  proof  of  their  identity  in  species,  for 
such  widely  diversified  fdi*ms  as  Melaiioplus  livittatus  and  Meldnoplus 
dijferentialis  have  been  ndted  thus.  RuUginosa  ranges  over  the 
United  States  east  of  the  Great  Plains  and  will  doubtless  be  found 
to  inhabit  dry  sandy  localities  in  many  portions  of  the  State. 

XXXVII.     Hesperotettix  Scudder  (1876). 

Size  small;  the  sides  nearly  parallel;  not  greatly  compressed.  Head 
small,  the  vertex  opposite  the  middle  of  eyes  but  little  wider  than 
second  joint  of  antennge;  the  portion  in  front  with  a  slight  median 
furrow  or  depression.  Face  but  little  oblique,  the  frontal  costa  nar- 
row, sulcate  throughout,  punctate.  Antenna  of  female  equaling  the 
head  and  pronotum  together;  a  fourth  longer  in  the  male.  Pronotum 
longer  than  in  allied  genera  except  Paroxya,  the  prdzona  half  as  long 
again  as  metazona,  the  sides  of  disk  broadly  sloping;  the  median 
carina  low,  not  cut  by  the  first  and  second  sulci;  the  hind  margin 
very  obtusely  angulate.  Lateral  lobes  of  pronotum  with  the  front 
and  hind  margins  nearly  straight,  oblique;  the  lower  margin  with  its 
front  half  directed  upward.  Tegmina  usually  equaling  or  slightly 
exceeding  the  tip  of  abdomen.  Fore  and  middle  femora  of  male 
swollen;  hind  femora  slender,  much  surpassing  the  abdomen.  Sub- 
genital  plate  of  male  entire,  but  with  a  more  or  less  distinct  sub- 
apical  tubercle. 

Seven  nominal  species  are  known  from  the  United  States,  mostly 
from  west  of  the  Mississippi  River.  One  has  been  taken  sparingly 
in  northern  Indiana. 

59.    Hesperotettix  pratensis  Scudder. 

Hesperotettix pratemis  Sciidd.,   18  1,  1897,  57,  64,  Plate  V,  Fig.    3;   Id., 
188,  1900,50;  Lugg.,  8  4,  1898,  177,  Fig.  107;  Bnin.,  36,  1899, 
247,  271. 
Ommatolampis  viiidis  Thom.,  206,  V,  1873,  156  (in  part). 

Pronotum  slightly  increasing  in  size  from  in  front  backward.  Teg- 
mina equaling  or  slightly  exceeding  the  abdomen  in  both  sexes. 
Supra-anal  plate  of  male  triangular,  the  middle  of  either  half  with  a 
distinct  ridge,  which  converge  and  enclose  a  basal  groove,  in  which 
lie  the  minute,  rounded  fureula.     Cerei,   shorter  than  supra-anal 

49-Geol. 
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plate,  conical,  tapering  to  a  rather  sharp  point.     Tubercle  on  sub- 
genital  plate  indistinct.     (See  Fig.  1,  Plate  I.) 

Color,  bright  pale  green.  A  short  fuscous  bar  below  each  eye  and 
on  middle  of  sides  of  pronotum;  also  one  along  middle  of  occiput. 

Antenna;  pinkish.  Disk  of  prono- 
tum with  a  pinkish  or  purplish 
stripe  along  its  middle,  extending 
back  along  median  line  of  closed 
^,.    ^,     „  tegmina,  and  fading  insensibly  into 

i'ig.64.     HenperoMtix  pratentia  Scudd.  i>        i      ■  ■ -i  tt- 

Female.    Natural  size.    (After  Lugger).        the     green     of     their     SldcS.        Hmd 

femora  green,  more  or  less  tinged 
with  purplish.  Hind  tibiffi,  pale  bluish  green;  the  spines  whitish, 
tipped  with  black.    Abdomen  greenish  yellow. 

Measurements:  Length  of  body,  male,  17  mm.,  female,  24  mm.;  of 
antennje,  male,  8  mm.,  female,  9  mm.;  of  pronotum,  male,  5  ram.,  fe- 
male, 6  mm.;  of  tegmina,  male,  12  mm.,  female,  17  mm.;  of  hind 
femora,  male,  11  mm.,  female,  13.5  mm. 

This  dainty  and  prettily  colored  species  has  been  noted  only  in 
Lake  County,  where  it  has  been  taken  in  two  localities.  On  Septem- 
ber 19,  1898,  a  single  pair  were  secured  from  the  long  grasses  border- 
ing the  margin  of  a  swale  north  of  Millers.  Though  careful  search 
was  made  there  and  elsewhere  in  the  northern  counties,  no  others 
were  secured  until  July  24,  1902,  when  I  found  them  rather  common 
in  a  long,  low,  marshy  tract,  a  mile  southeast  of  Hammond.  Here  the 
males  were  especially  active,  leaping  from  one  grass  stem  to  another 
several  times  in  succession,  and  dodging  around  the  stem  the  instant 
they  clasped  it  with  their  legs.  The  females  were  oftentimes  easily 
picked  up  by  the  fingers  from  their  resting  places.  No  attempt  was 
made  by  either  sex  to  use  the  wings  in  escaping. 

Pratensis  ranges,  according  to  Scudder,  from  the  "Mississippi  River 
westward  to  California;"  though  he  also  names  southern  Illinois  as 
one  of  its  localities.  It  should  be  looked  for  along  the  edges  of 
prairies  and  marshes  throughout  the  western  half  of  Indiana. 

XXXVIII.     Melanoplus  Stal  (1873). 

Body  moderately  stout;  generally  feebly  compressed.  Head  not 
prominent,*  but  little  if  any  longer  than  the  prozona.  Face  almost 
vertical.  Vertex  between  the  eyes  but  little  wider  than,  the  frontal 
costa;  the  front  half  sloping  downward,  and  always  more  or  less  sul- 
cate,  especially  in  the  male.     Frontal  costa  of  average  width  and 

"  Except  in  punctulaUi$. 
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prominence,  usually  sulcata  below  the  ocellus.  Antennae  slender, 
filiform,  never  more  than  twice  as  long  as  the  pronotum.  Disk  of 
pronotum  usually  only  half  as  long  again  as  the  average  breadth;  the 
prozona  distinctly  longer  than  the  metazona,  its  edges  parallel,  its 
surface  a  little  convex  and  faintly  punictate;  metazona  with  its  edges 
more  or  less  diverging  backward,  its  surface  flat  and  densely  punc- 
tate; front  margin  truncate,  hind  margin  obtuse  angulate;  the  me- 
dian carina  low  but  distinct  on  the  metazona,  often  faint  or  obso- 
lete on  the  prozona;  the  lateral  carinse  obsolete.  Lateral  lobes  of 
pronotum  vertic'al  or  nearly  so,  and  usually  marked  on  their  upper 
half  with  a  blackish  band.  Tegmina  always  present,  in  some  species 
being  mere  oval  or  lanceolate  scales,  but  little,  if  any,  longer  than 
the  pronotum;  in  others  fully  developed  and  then  attaining  or  a  little 
surpassing  the  tips  of  the  hind  femora.*  Wings  either  represented 
by  minute  scales  or  fully  developed,  transparent,  colorless.  Hind 
fem6ra  moderately  long  and  slender,  usually  equaling  the  tip  of  ab- 
domen in  the  female  and  surpassing  it  in  the  male.  Cerci  of  male 
exceedingly  variable  in  form,  often  enlarged  at  apex,  never  styliform, 
and  usually  about  the  length  of  the  sub-genital  plate.  Furcula  usual- 
ly developed  and  to  a  variable  extent  and  also  variable  in  form;  so 
that  they  and  the  cerci  furnish  characters  much  used  in  separating 
the  species  one  from  another. 

This  genus  comprises  more  species  than  does  any  other  of  the 
North  American  Orthoptera,  no  less  than  146  being  listed  by  Scud- 
der  from  the  United  States  and  Canada.  Of  these  17  have  been  taken 
in  Indiana.  Some  of  these,  to  the  casual  observer,  may  seem  very 
similar  in  size,  color  and  general  appearance,  but  a  close  examination 
of  the  abdominal  appendages  of  the  male  will  at  once  prove  their 
distinctness.  The  tyro  will  probably  have  much  difficulty  in  sep- 
arating the  females  of  the  different  species;  in  fact,  he  can  only  do 
so  by  taking  the  two  sexes  in  the  field,  where  they  are  usually  to  be 
found  associated  together.  While  dull  colored  and  uninteresting  to 
most  people,  the  members  of  this  genus  form  the  most  characteristic 
group  of  our  Aerididre.  To  it  belong  our  most  common  locusts  and 
the  ones  which  do  the  most  injury.  From  mid-May  until  late  No- 
vember they  leap  from  our  pathway  in  numbers,  whether  we  stroll 
through  open  Avoodland,  sunny  meadow,  or  along  the  roadside;  while 
in  the  back  yards  and  on  the  lawns  of  our  city  homes  they  swarm  in 
great  profusion. 


'None  of  our  .species,  unless  it  l)e /a«cirt«us,  are  dimorphic  as  regards  wing  length.  I 
have  seen  only  the  short  winged  form  o{  fasciatus,  in  Indiana,  though  along  winged  one  is 
known, 
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The  Kansas  or  Rocky  Mountain  grasshopper,  MelanopJus  spretus 
(Uhler),  belongs  to  this  genus,  but  does  not  occur  in  Indiana.  Con- 
trary to  the  general  belief,  it  is  not  a  large,  robust  species,  being  but 
about  the  same  size  as  our  red-legged  grasshopper,  M.  femur-rubrum 
(DeG.),  and  bearing  to  the  latter  a  close  general  resemblance;  so 

close,  in  fact,  that  only  specialists  can 
readily  tell  them  apart.  Millions  of 
dollars  of  damage  was  done  in  the 
Western  States  by  these  small  in- 
¥ig.6i}4.  Meianopiuaspretua  (Uhler).  sccts  in  the  summcrs  of  1873  and 
Male.  Natural  size.  ^g.^      Migrating  in  vast  clouds  from 

one  part  of  the  country  to  another  they  would  fall  upon  a  corn- 
field and  convert,  in  a  few  hours,  the  green  and  promising  acres  into 
a  desolate  stretch  of  bare,  spindling  stalks  and  stubs.  In  the  words 
of  the  prophet  Joel:  "The  land  was  as  the  garden  of  Eden  before 
them,  and  behind  them  a  desolate  wilderness;  yea,  and  nothing  did 
escape  them." 

The  following  key  will  aid  in  the  separation  of  the  17  Indiana 
species  of  the  genus: 

KEY  TO  THE  INDIANA  SPECIES  OF  MELANOPLUS. 

a.  Togmina  mucli  shorter  than  the  abdomen;  often  no  longer  than  the 
pronotum.  Fureiila  of  male  almost  always  feebly  dovelopecl.  usu- 
ally no  longer  than  the  last  dorsal  segment  to  which  they  are 
joined. 

6.    Cerci  of  male  either  e(iual  or  tapering  beyond  the  middle,  no 

broader  at  apex  than  at  the  middle,  usually  laminate.     Teg- 

mina  ovate,  about  the  length  of  the  pronotum. 

c.    Lateral  lobe  of  pronotum  a   uniform  wood  l)rown  in  the 

n^male;  with  a  faint  dusky  bar  on  upper  half  in  male. 

Hind  femora  of  male  not  barred  with  blackish.     lli.nd 

tibiie  red 00  scuddcri,  p.  oOli 

cc.  Lateral  lobe  of  pronotum  in  l)otli  sexes  with  a  broad  shin- 
ing black  bar  along  the  upper  half;  the  loAver  half  yel- 
lowish Avhite.     Hind  femora  of  male  with  two  distinct 

o1»li(iue  ))lackish  bars.    Hind  tibijo  pale  green 

Gl  rirklipc.'^,  p.  30.") 
hh.    Cerci  of  male  with  the  apex  more  or  less  expanded,  broader  at 
obovate  or  narrowly  oblong,   or  longer  than   pronotum   and 
lanceolate. 

d.    Tegmina    shorter   than   pronotum,   and   with    a    wide 
int«'rval  between  tlieir  inner  e<lges. 
('.    Hind   margin   of   pronotum    witliout   a    trace   of 
median  iu)tch.     Cerci  of  male  truncate  at  tip. 

Furcula  cylindrical,  tapering 

G2  oboratipoinix.  p.  3W 
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ee.    Hind  margin  of  pronotum  with  a  minute  but 
distinct  notch  in  the  middle.     Cerci  of  male 
rounded   at   tip.      B"'urcula   not   cylindrical   or 
tapering. 
f.    Tegmina  narrowlj'  oblong.    All  the  femora 

green.     Furcula  minute,  rounded 

63  gracilis,  p.  308 

ff.    Tegmina    broadly    ovate.      All    the    femora 

brown.      Furcula    well    developed,    very 

broad   at  base,    more  or   less   angled   or 

bifid  at  middle G4  vwrsei,  p.  309 

dd.    Tegmina    lanceolate,    longer    than    pronotum,    their 
inner  edges  overlapping. 

g.    Subgenital    plate    of    male    distinctly 

narrower  than   long,   its   extremity 

strongly  elevated.     Middle  of  male 

I  cerci  but  little  narrower  than  base. 

Tegmina     covering     two-thirds     or 

more  of  abdomen 

65  fasciatus,  p.  311 
gy.  Sub-genital  plate  of  male  short  and 
broad,  its  extremity  but  little  ele- 
vated. Middle  of  male  cerci  dis- 
tinctly narrower  than  the  base. 
Tegmina  covering  but  one-half  the 

abdomen 66  Natchleiji,  p.  313 

(la.    Tegmina  (except  in  the  female  of  extrcmns)  as  long  as  or  longer  tlian 

the  abdomen.    Furcula  usually  either  well  developed  or  obsolete. 

h.    Cerci  of  male  either  equal  or  tapering  beyond  the  middle,  the 

tip  usually  slender  or  acuminate,  never  forked. 

i.    Apex  of  sub-genital  plate  of  male  with  a  median  notch. 

Cerci  short  and  nearly  equally  broad  throughout,  their 

length    not   more   than   twice   as    much   as   the    middle 

breadth 67  atlanis,  p.  314 

a.  Apex  of  sub-genital  plate  of  male  entire.  Cerci  at  least 
three  times  as  long  as  the  middle  breadth,  generally 
slender,  the  apical  half  sometimes  much  narrower  than 
the  basal. 

j.  Sub-genital  plate  of  the  male  nearly  as  broad  at  apex 
as  at  base;  the  apex  elevated  above  the  lateral  mar- 
gins, and  terminating  in  a  tubercle.     Cerci  of  male 

narrowing  but  little  in  apical  half 

68  impudicus,  p.  316 
jj.    Sub-genital  plate  of  male  distinctly  narrower  at  apex 
than  at  base,  the  apex  not  elevated  above  the  lateral 
margins.     Apical   half   of   cerci   distinctly   narrower 
than  the  basal  half. 
A'.    Tegmina    much    surpassing    the    hind    femora; 
hind   tibife  bright  red.     Apical   half  of  male 
cerci  much  less  than  half  as  broad  as  the  ex- 
treme base 69  fcmur-ruhriim,  p.  317 
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kh.  Tegmina  shorter  than  hind  femora;  those  of 
female  shorter  than  abdomen.  Hind  tibise 
pale  red  or  yelloAvish.  Apical  half  of  male 
cerci  distinctly  more  than  half  as  broad  as  the 

extreme  base 70  extremus,  p.  319 

hh.    Cerci  of  male  with  the  apex  more  or  less  expanded  so  as  to  be 
broader  at  some  point  beyond  the  middle  than  at  the  middle; 
the  tip  spatulate  or  sub-.spatulate  or  foi-ked. 
I.    Cerci  of  male  not  forlcod,  the  tip  no  broader  than  the  base. 
Furcula  well  developed,  at  least  a  third  as  long  as  supra- 
anal  plate 71  angustipcnnis,  p.  321 

II.  Cerci  of  male  either  distinctly  forked  or  with  a  sub-median 
process  or  angle;  or  else  expanded  so  as  to  be  very  much 
broader  at  the  tip  than  at  the  base.  Furcula  wanting  or 
minute. 

111.  Size  small,  the  male  lioing  less  than  20  mm.  in 
lengtn.  Corci  always  forked  or  with  a  sub-median 
angulation-. 

n.  Lower  fork  of  cerci  merely  an  angle  or  median 
process.  Furcula  consisting  of  slender  spines. 
Bases  of  lateral  margins  of  sub-genital  plate 

incurved  72  minor,  p.  322 

nn.  Forks  of  cerci  nearly  equal,  distinct.  Furcula 
consisting  of  short  triangular  lobes.  Lateral 
margins  of  sub-genital  plate  nowhere  in- 
curved   73  luridus,  p.  324 

mm.    Size  larger,  the  length  of  male  being  more  than  20 
mm.     Cerci   Avith   the  apical   half  much   enlarged, 
\  but  never  distinctly  forked. 

0.  Tegmina  without  distinct  roundish  fuscous 
spots.  Length  of  body  of  male  more  than  25 
mm.  Front  margin  of  pronotum  not  flaring 
to  receive  the  head. 

p.    Pronotum    without    light    colored    lateral 
stripes.     Hind  tibifie  yellow.     Furcula  of 

.  male  wholly  absent 

74  differentialis,  p.  32G 

pp.    Pronotum  Avitli  light  colored  lateral  stripes 

along    the    margin    of    the    disk.      Hind 

tibitTi  red  or  purplish,     Furcula  present 

but  small 7.5  hiritnttiis,  p.  320 

00.  Tegmina  with  distinct  roundish  fuscous  spots. 
Length  of  l)ody  of  male  less  than  23  mm. 
Front  niaigin  of  pronotum  slightly  flaring  to 

receive   the   pi-oniinent  head 

7()  piinctulatiis,  p.  331 

60.     Melanoplus  scudderi  (Uhler).     Scudder's  Short-winged  Locust. 

Pezotettix  xcwMrri  mil.,  2  12,  U,  1864,  555;  Thorn.,  206,  V,  1873,  152; 
Id.,  211,  IX,  1880,  95,  121;  Comst.,  41,  1888,  107;  Bl.,  4, 
XXm,  1891,  80;'Beut.,  3,  VI,  1894,  309,  Plate  VIH,  Fig.  6. 


ORTIIOPTERA    OP    INDIANA.  303 

Melanoplm  'icuddrn  Scudd.,  179,  XXXVI,  1897,  pp.  8,  33;  Id.,  18  1, 
1897,  125,  212,  Plate  14,  Figs.  5,  6;  Id.,  188,  1900,  63;  Lugg., 
84,  1898,  184,  Fig.,  108;  Morse,  100,  Vm,  1898,  256,  280, 
Plate  7,  Fig.  87. 

Pezotettix  unicolor  Thorn.,  206,  V,  1873,  151;  Id.,  208,  V,  1875,  888, 
Plate  XLV,  Fig.  4;  Id.,  2  11,  IX,  1880,  95,  118;  Glov.,  62, 
1878,  Plate  Xm,  Fig.  9. 

Size  medium  or  small.  Vertex  but  little  elevated  above  the  pro- 
notum,  the  interspace  between  the  eyes  of  the  female,  about  as  broad 
as  frontal  costa,  narrower  in  the  male;  its  front  half  strongly  sloping 
downward;  the  median  sulcus  shallow.  Frontal  costa  feebly  sulcate 
at  and  below  the  ocellus.  Antennae  about  three-fourths  (male)  or 
less  than  two-thirds  (female)  as  long  as  hind  femora.  Pronotum  with 
the  disk  broadly  convex;  the  prozona  from  a  fourth  to  a  half  longer 
than  the  densely  punctate  metazona,  the  median  carina  distinct, 
but  low  and  equal  throughout;  front  margin  truncate  or  nearly  so, 
and  often  faintly  notched  in  the  middle;  hind  margin  obtuse-angled. 
Tegmina  about  as  long  as  the  pronotum,  broad  ovate  in  shape,  their 
inner  edges  a  little  separated  or  just  touching  in  the  male,  often  over- 
lapping in  the  female.  Wings  not  half  the  length  of  the  tegmina. 
Cerci  of  male  sub-falcate,  about  twice  as  long  as  their  basal  breadth; 
the  rounded  apex  about  half  as  broad  as  the  base.  Fureula  minute, 
triangular.    (See  Fig.  2,  Plate  I.) 

Color:  Dull  reddish  or  Avood  brown,  nearly  uniform  in  the  female. 
The  male,  and  sometimes  the  female,  with  an  indistinct  dusky  bar 
reaching  from  the  eye  back  along  the  upper  half  of  each  lateral  lobe 
of  pronotum  as  far  as  the  metazona.  Hind  femora  with  two  faint 
dark  bars  on  their  upper  face,  the  knees  blackish.  Hind  tibiae  bright 
red,  often  paler  at  base,  the  spines  black. 

Measurements:  Length  of  body,  male,  19  mm.,  female,  24  mm.; 
of  antennaj,  male  and  female,  8  mm.;  of  pronotum,  male,  6  mm., 
female,  7  mm.;  of  tegmina,  male,  6  mm.,  female  7  mm.;  of  hind 
femora,  male,  11  mm.,  female,  13  mm. 

This  short-winged,  dull  colored  locust  occurs  throughout  the  State, 
but  is  more  common  southward.  On  account  of  its  short  tegmina, 
persons  who  are  interested  in  Orthoptera  are  very  apt  at  first  to  re- 
gard it  as  a  nymph  of  some  other  species.  In  the  central  counties  it 
begins  to  reach  maturity  about  August  5th,  and  has  been  taken  as 
late  as  November  22d.  It  is  one  of  the  most  common  of  the  late  au- 
tumn locusts,  frequenting  the  borders  of  open  woods,  fence  rows  and 
roadsides,  especially  in  dry  situations  where  blue-grass  abounds.  On 
warm  sunny  afternoons  in  November,  it  may  often  be  seen  resting 
quietly  on  the  sides  of  logs,  or  the  lower  part  of  rail  or  board  fences, 
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EXPLANATION  OF  PLATES  I  AND  II 


PLATE  I. 

Fig.     1.  HcKpcrotdtix  pralentiis  Scudder. 

2.  Mdanoplns  acudderi  (Uliler). 

3.  MrhiiKijihi.^  n'ridijifs  (Walsh). 

4.  Melanoplm  ohovatipemm  (Bl.). 

5.  MelanopJm  gracilis  (Brun. ). 

6.  M('Jan<)}>lus  iiwrsei  Bl. 

7.  MeJanoplm  fasri(itii.'<  (Walker). 

8.  MeJanopUix  hlntchlciii  Scudd. 

9.  Melanoplm  atlanis  (Riley). 

10.  Melannpluii  impmdicm^  Scudder. 

PLATE  n. 

Fig.  11.  Mi'liiiiopJux  fi'in^ir-vuhniin  (DeG.). 

12.  MfhtiKipIni^  e.iircinitx  (Walker). 

13.  Mclunophm  an(justipt'n)tix  (Dodge). 

14.  Melunoplus  minor  (Scudder"). 

15.  M(iano}dn.^  Iiiridu.^  (Dodge). 

16.  McUnuiiiluii  (fiffcrctttidlix  (Uhler). 

17.  MrldtiDjihi.f  hir/tliiliis  (Say). 

18.  Mclanoplns  2>un<'lid(itH>^  (Uhler). 

19.  Plurtal iutt'n  nrhnixrrnKis  (Thorn.). 

20.  Pdro.njd  huuaieri  (BL). 
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Male  Abdominal  Appendages  of  Hespeeotettix  and  Melanoplus. 
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Male  Abdominal  Appendages  of  Melanoplus,  Phcetaliotes  and  Paroxya. 
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and  apparently  enjoying  the  sunshine.  It  is  able  to  withstand  quite 
severe  frosts  and  has  been  seen  in  copulation  as  late  as  November 
15th.  The  general  range  of  scudderi  is  over  the  United  States  east 
of  the  Great  Plains. 

61.     Melanoplus  viridipes  (Walsh-Scudder).     The  Green-legged  Locust. 
Pezotettix  viridipes  Walsh,    MS,    1865;   BL,    4,   XXIII,   1891,   80;    Id., 

6,  XXIV,  1892,  34. 
Melanoplus  viridipes  Scudd.,     179,   XXXVI,    1897,   13,   33;   Id.,    18  1, 

1897,  128,  255,  Plate  17,  Fig.  4;  Id.,   188,  1900,  65. 
Pezotettix  virididm  McN.,    88,  VI,  1891,  75;   Bl.,  6,   XXIV,    1892,  34; 

Id.,  1  1,XXVI,  1894,  245. 

Size,  medium.  Vertex  moderately  swollen,  but  little  elevated 
above  the  pronotum,  the  portion  between  the  eyes,  half  as  broad 
again  (male)  or  twice  as  broad  (female)  as  the  basal  joint  of  antenna; 
the  front  half  sloping  downward  and  distinctly  sulcate,  especially  in 
the  male.  Frontal  costa  narrowed  slightly  above  the  ocellus,  shal- 
lowly  sulcate  in  the  male.  Antennge  of  male  equaling  or  slightly 
exceeding  the  hind  femora  in  length;  those  of  female  relatively 
shorter.  Pronotum  with  the  disk  faintly  expanding  on  posterior  half, 
the  median  carina  distinct  on  metazona,  less  so  on 
prozona;  the  hind  margin  broadly  rounded;  pro- 
zona  about  half  as  long  again  as  the  densely  punc- 
tate metazona.  Tegmina  equaling  (female)  or  a 
little  longer  (male)  than  the  pronotum,  ellipti- 
cal, the  apex  rounded,  the  inner  edges  slightly 
overlapping  in  the  male,  often  a  little  separated 
in  the  female.  Extremity  of  male  abdomen  much 
recurved;  the  c'erci  long  and  rather  slender,  erect 
and  a  little  incurved,  tapering  gradually  from 
base  to  apex.  Furcula  consisting  of  a  pair  of 
minute,  widely  separated,  triangular  lobes.  Apex 
of  sub-genital  plate  elevated  and  terminating  in  a 
conical  tubercle.    (See  Fig.  3,  Plate  I.) 

Color,  brownish  fuscous  above,  yellowish  brown 
below.  Occiput  of  male  darker.  A  broad, 
shining  black  band  extends  backward  from 
the  eye  along  the  upper  half  of  lateral  lobe  of  pronotum,  and  is 
bordered  below  by  an  ivory  white  or  yellowish  band.  Disk  of  pro- 
notum and  tegmina  wood  brown.  Fore  and  middle  femora  greenish; 
hind  femora  yellowish  brown,  with  two  oblique  dark  bars  on  outer 
face,  more  distinct  in  male.  Hind  tibiae  pale  green,  the  spines  black. 
Measurements:  Length  of  body,  male,  18  mm.,  female,  23  mm.; 
of  antenna),  male,  9.5  mm.,  female,  8.5  mm.;  of  pronotum,  male,. 


Fig.  65.    M<)anoplus  vir- 
idipes (AValsh).    Male' 
One  and  one-third 
times  natural  size. 
(Original). 
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5  nun.,  i'einalo,  0  mni.;  of  tegmina,  male  and  female,  6  mm.;  of  hind 
femora,  male,  9.5  mm.,  female,  12  mm. 

This  handsome,  short-winged  form  seems  to  he  raihor  limited  in 
distribution,  having  been  noted  only  at  two  or  three  points  in  Illi- 
nois and  in  Posey,  Monroe,  Vigo,  Marion  and  Lake  counties,  Indiana. 
With  us,  it  is  the  first  locust  to  reach  maturity  from  eggs  hatched  in 
spring,  a  mature  male  having  been  taken  in  Vigo  County  on  May 
11th,  and  a  number  of  both  sexes  in  Posey  County  on  May  12th. 
By  June  1st  it  is  common  localW,  and  by  August  1st  has  mostly 
disappeared.  It  frequents  rather  low,  flat  woods  and  clearings,  being 
found  about  the  margins  of  burned  or  bare  places. 

On  June  3,  1900,  I  happened  upon  a  large  colony  of  viridipes  in 
the  upland  woods  just  west  of  the  Stat^  Fair  Grounds,  in  Marion 
County.  They  were  in  an  open,  rather  bare  tract  near  the  center 
of  the  woods,  which  was  surrounded  by  beech  and  black  maple  trees. 
I  took  with  the  fingers,  40  of  them  in  20  minutes,  and  could  have 
secured  as  many  more.  The  males,  when  first  disturbed,  would  leap 
two  or  three  feet,  almost  perpendicularly,  for  several  times  in  rapid 
succession,  then  give  one  or  two  sidewise  leaps,  and  if  still  pursued, 
endeavor  to  hide  the  head  beneath  a  dead  leaf.  The  females  were 
more  clumsy,  and  after  giving  one  or  two  short  leaps  would  squat 
close  to  the  ground,  when  they  were  readily  taken.  One  pair  were 
mating  and  a  number  were  yet  in  the  nymph  stage.  On  June  1,  1902, 
I  found  the  species  abundant  in  the  same  place.  In  Lake  County  it 
was  taken  in  a  similar  woods  just  back  of  the  hotel  on  the  west  side 
of  Cedar  Lake.  McNeill  says  that  in  Illinois  "it  shows  a  decided 
preference  for  open  grassy  ravines."  It  probably  occurs  in  suitable 
localities  over  the  greater  portion  of  Indiana. 

02.  Melanoplus  obovatipennis  (Blatchley).  The  Obovate-wiuged  Lo- 
cust. 

Pezotettix  obonttipnmi^i  BL,    11,  XX^^,  1S94,  241. 

Melanoplus  obovatipcnnh  Scudd.,  1  79,  XXXVI,  1S97,  14,  34;  Id.,  18  1, 
1897,  129,  264,  Plate  17,  Fig.  10;  Id.,  188,  19a),  61;  BL,  15, 
XXX,  1898,  62. 

Pezotetth-  rotiindipcnnis  BL,  4,  XXDI,  1891,  SO  (uec.  Scudder). 

Male  below  the  medium  in  size;  female  much  larger  and  more  ro- 
bust. Head  prominent,  the  occiput  and  vertex  elevated  a  little 
above  the  pronotum.  tlic  interspace  between  the  eyes  nearly  twice 
(male)  or  more  than  twice  (female)  the  breadth  of  basal  joint  of 
antenna};  the  front  half  .strongly  sloping  downward,  narrowly  and 
shallowly  sulcate  in  tlie  mate  l)roadly  depressed  with  distinct  raised 
margins  in  the  female.    Frontal  costa  about  the  width  of  the  inter- 
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space  between  the  eyes;  distinctly  sulcate  in  the  male;  a  little  de- 
pressed about  the  ocellus  in  the  female.  Eyes,  large,  prominent. 
Antennae  as  long  (male)  or  three-fourths  as 
long  (female)  as  hind  femora.  Pronotum 
rather  long,  faintly  (male)  or  distinctly  (fe- 
male) widening  on  the  posterior  half;  median 
carina  distinct  and  equal  throughout;  front 
and  hind  margins  truncate  in  the  female,  the 
latter  a  little  rounded  in  the  male;  prozona 
twice  as  long  as  the  densely  punctate  metazona. 
Tegmina  shorter  than  the  pronotum,  obovate 
or  broadly  ovate  in  outline,  a  little  longer  than 
their  greatest  breadth,  their  inner  edges  widely 
separated  in  the  female,  less  widely  but  never 
touching  in  the  male.  Wings  represented  by  a 
slender  oblong  scale.  Male  abdomen  well  re- 
curved; the  cerci  rather  slender,  the  middle 
third  but  little  more  than  half  the  width  of 
base,  the  apical  third  again  somewhat  widened 
and  slightly  excavated  on  the  outer  face,  the 
apex  truncate.  Furcula,  consisting  of  a  pair 
of  tapering,  cylindrical,  diverging  lobes,  about 
one-third  the  length  of  supra-anal  plate.  Sub- 
genital  plate  almost  as  broad  as  long,  the  apex  not  elevated 
Fig.  4,  Plate  I.) 

Color:  Above,  dull  grayish  brown  or  tan.  •  A  dark  fuscous  band 
starts  from  the  middle  of  hind  margin  of  each  eye,  and  passes  back, 
covering  the  upper  half  of  lateral  lobe  of  pronotum,  then  narrows 
and  curves  downward  to  coxa  of  middle  leg.  Below,  this  is  bordered 
by  an  ivory  white  band  which  extends  back  from  the  cheek  and  covers 
the  lower  half  of  the  lateral  lobe,  and  then  curves  down  between  the 
front  and  middle  coxa.  Metapleurite  ivory-white.  Below,  the  gen- 
eral color  is  a  dirty  yellowish  brown,  with  the  lower  face  of  the 
femora  orange  yellow.  The  hind  femora  with  their  knees  black, 
and  with  two  indistinct  blackish  bars  on  the  upper  and  outer  faces. 
Hind  tibise  olive  green,  annulate  with  whitish  near  the  base,  the 
spines  black.  Antennae  with  the  basal  half  reddish-brown,  the  apical 
half  fuscous. 

Measurements:  Length  of  body,  male,  IG  mm.,  female,  24  mm.; 
of  antennae,  male,  10  mm.,  female,  9.5  mm.;  of  pronotum,  male,  4.5 
mm.,  female,  .6  mm.;  of  tegmina,  male,  3  mm.,  female,  4  mm.;  of 
hind  femora,  male,  10  mm.,  female,  13.5  mm. 


Fig.  66.  Melanoplus  obo- 
vatipennis  Bl.  Female. 
One  and  one-half  times 
natural  size.  (Original.) 


(See 
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This  olive  brown,  short-winged  locust  probably  occurs  throughout 
the  southern  two-thirds  of  the  State,  but  has  been  taken  only  in 
Crawford,  Washington,  Monroe,  Franklin,  Wells,  Marion  and  Vigo 
counties.  In  central  Indiana  it  reaches  maturity  about  September 
1st,  and  frequents,  for  the  most  part,  high,  dry,  open  woods,  espe- 
cially those  in  which  beech  and  oak  trees  predominate.  On  the  tops 
of  the  hills,  in  the  coal  district  of  Vigo  County,  where  the  soil  is  a 
cla}^,  and  the  herbaceous  vegetation  somewhat  limited,  it  is  the  pre- 
vailing, and  often  only,  representative  of  the  family.  In  late  Octo- 
ber, if  the  season  is  dry,  it  is  often  found  in  company  with  Dicro- 
morpha  viridis  and  Truxalis  hrevicornis  among  the  reeds  and  tall  rank 
grasses  near  the  borders  of  marshes,  and  as  late  as  November  22d, 
has  been  noted  enjoying  the  afternoon  sunshine  from  a  perch  on  the 
bottom  plank  or  rail  of  a  fence.  The  females  are  always  much  more 
numerous  than  the  males,  the  ratio  being  about  eight  to  one.  Their 
larger,  robust  form  renders  them  more  clumsy,  and  hence  more 
readily  caught  by  the  hand,  the  males  being  active  leapers,  and  re- 
quiring quick  movement  on  the  part  of  the  collector  to  effect  their 
capture.  The  range  of  the  species  is  given  by  Scudder  as  "Indiana 
to  Arkansas  and  Texas." 

63.     Melanoplus  ghacilis  (Brunei).     The  Graceful  Locust. 

Pezoiettix  (jradllif  Brun.,  20,  \TII,  1876,  124;   Scudd.,   165,  XU,  1880, 

76;   BL,    4   XXIH,   1891,   81;    Id.,    1  1,   XXVI,  1894,  22,3. 
Melanoplus  gracilis  Scudd.,   179,  XXXVI,  1897,  16,  35;  Id.,   18  1,  1897, 

130,  327,  Plate  22,  Fig.  3;  Id.,  188,  1900,  69;  Lugg.,  84,  1898, 

188. 
PezoteUir  minutiijcnnis  Thorn.,    209,   I,    1876,   66;  Id.,  2  I  1 ,  IX,  1880 

90,  119. 

Size  below  the  medium.  Vertex  not  swollen  nor  elevated  above 
the  pronotum;  the  interspace  between  the  eyes  very  narrow,  about 
equaling  the  width  of  first  antennal  joint  (male)  or  nearly  twice  as 
broad  (female);  the  front  half  strongly  sloping  downward  and  nar- 
rowly but  distinctly  sulcate  (male)  or  broadly  and  shallowly  sulcate 
(female).  Frontal  costa  prominent,  sliglitly  wider  than  the  inter- 
space between  the  eyes;  feebly  or  not  at  all  sulcate.  Antennae  about 
three-fourths  the  length  of  hind  femora.  Pronotum,  sub-cylindrical, 
faintly  expanding  on  posterior  half;  the  disk  with  the  sides  sloping; 
the  median  carina  low  but  distinct  and  equal  throughout;  front  mar- 
gin truncate,  hind  margin  broadly  rounded,  with  a  median  shallow 
notch;  prozona  twice  the  length  of  metazona.  Tegmina  about  the 
length  of  the  prozona,  narrowly  oblong,  their  inner  edges  widely 
separated.    Hind  femora  very  slender.    Extremity  of  male  abdomen 
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moderately  recurved;  the  cerci  long,  narrow,  the  middle  third  but 
half  as  broad  as  the  base,  the  apical  third  a  little  expanded  and  flat- 
tened. Fnrcula  consisting  of  a  pair  of  minute  rounded  lobes.  (See 
Fig.  5,  Plate  I.) 

Color:  Dull  ash  or  wood  brown  above;  greenish  yellow  beneath. 
Head  greenish  yellow  except  on  occiput,  where  it  is  brownish.  A 
dull  blackish  bar  extends  backward  from  eye  along 
the  upper  half  of  lateral  lobe  of  pronotum;  the 
lower  half  of  the  lateral  lobe  greenish  yellow.  Hind 
femora  bright  green  (becoming  dark  in  drying)  ex- 
cept the  knees,  which  are  black.  Hind  tibias  green, 
the  spines  black. 

Measurements:  Length  of  body,  male,  IG  mm., 
female,  20  mm.;  of  antennje,  male,  9  mm.,  female,  8 
mm.;  of  pronotum,  male,  4.5  mm.,  female,  5  mm.; 
of  tegmina,  male,  3  mm.,  female,  4  mm.;  of  hind 
femora,  male,  9.5  mm.,  female,  11  mm. 

This  is,  next  to  M.  scudderi,  our  most  common  of 
the  short-winged  members  of  the  genus.  It  prob- 
ably occurs  throughout  the  State,  but  has  not  been 
noted  in  the  counties  south  of  Monroe  and  Knox. 
It  frequents  rather  low,  wooded  blue-grass  pastures 
and  is  especially  fond  of  resting  and  mating  upon 
the  foliage  of  the  iron  weeds  (Veriionia)  which 
grow  abundantly  in  such  places.  It  is  also  partial 
to  the  tall  grasses  growing  in  ravines  and  along  the  borders  of  sloughs 
and  marshes.  In  central  Indiana  the  males  begin  to  reach  maturity 
by  June  15th,  the  females  about  a  week  later.  By  July  5th  they  are 
mating  in  numbers.  They  have  also  been  noted  mating  as  late  as 
November  10th,  and  it  may  be  possible  that  in  favorable  seasons, 
a  second  brood  matures.  Like  most  other  wingless  species,  they  are 
active  leapers,  the  males,  especially,  being  noted  for  their  somer- 
saults while  endeavoring  to  escape  capture.  The  range  of  gracilis 
is  given  by  Scudder  as  "Indiana  and  Kentucky  to  Nebraska  and 
Dakota." 


Fig.  67.  Mdanoplus 
gracilis  (Bruner). 
Male.     One  and 
one-half  times 
natural  size. 
(Original.) 


64.    Melanoplus  morsei  sp.  nov. 

Male  below  the  medium  in  size;  female  larger  and  more  robust. 
Head  not  prominent,  the  vertex  but  little  swollen,  and  not  at  all 
(male)  or  a  little  (female)  elevated  above  the  pronotum;  the  inter- 
space between  the  eyes  very  narrow,  about  as  wide  (male)  or  less 
than  one  and  one-half  times  as  wide  (female)  as  the  basal  Joint  of 
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antennae;  the  front  half  gently  sloping  and  distinctly  angulate  on  "the 
middle  of  each  side,  silicate  in  the  male,  plane  in  the  female.  Frontal 
costa  a  little  wider  tlian  basal  joint  of  the  antenna,  very  feebly  sili- 
cate below  the  ocellus  in  male.  Eyes  of  male  very  prominent.  An- 
tennas as  long  (male)  or  two-thirds  as  long  (female)  as  hind  femora. 
Pronotum  faintly  expanding  on  posterior  half  in  male,  or  distinctly 
throughout  in  the  female;  the  median  carina  low  but  distinct  except 
on  posterior  third  of  prozona,  where  it  is  sub-obsolete;  the  sides  of 
disk  distinctly  sloping  downward;  the  front  margin  truncate,  the 
hind  margin  sub-truncate  with  a  broad  but  shallow  median  notch  or 
emargination;  the  prozona  twice  the  length  of  the  rather  coarsely 
punctate  metazona.  Tegmina  broadly  ovate  or  sub-rounded,  as  broad 
as  long,  a  little  shorter  than  pronotum,  their  inner  edges  separated 

by  a  space  equal  to  two-thirds  their 
"  breadth.  Extremity  of  male  abdomen 
strongly  recurved;  the  cerci  rather 
broad,  sub-falcate,  the  middle  third 
more  than  half  the  width  of  base,  the 
Pig.  68.  Meianopius  moreei  sp.  nov.     apical  third  expanded  and  curved  iip- 

Male.    One  and  one-half  times  ^^.^^.^^    ^^    forward,     CXCavatcd    OU    the 

natural  size.    (Original.)  ' 

outer  face,  the  apex  obliquely  rounded. 
Furcula  consisting  basally  of  a  pair  of  broad,  fiat  lobes,  whose  inner 
edges  meet  and  overlie  the  median  sulcus  of  supra-anal  plate;  about 
the  middle  they  suddenly  narrow  and  become  slightly  bifid,  the  outer 
fingers,  slender,  a  little  divergent,  reaching  nearly  to  middle  of 
supra-anal  plate,  the  inner  ones  forming  a  very  short  process  or  an- 
gulation. Sub-genital  plate  longer  than  broad;  distinctly  narrowing 
from  below  upward.    (See  Fig.  G,  Plate  I.) 

Color  grayish  or  ])urplish  brown  above,  greenish  yellow  below. 
Face  greenish  yellow  more  or  less  sprinkled  with  fuscous.  A  broad 
shining  black  bar  extends  back  from  eye  along  the  upper  half  of 
pronotal  lobe;  this  l)ordercd  below  with  greenish  yellow.  Tegmina 
wood  brown.  Hind  femora  reddish  brown,  or  with  a  fuscous  tinge  in 
female,  the  knees  shining  black.  Hind  tibia  pale  green,  the  spines 
black. 

Measurements:  Length  of  body,  male,  18  mm.,  female,  24  mm.; 
of  antenna^,  male,  11  mm.,  female,  8  mm.;  of  pronotum,  male,  4.5 
mm.,  female,  5.5  mm.;  of  tegmina,  male,  4  mm.,  female,  5  mm.;  of 
hind  femora,  male,  11  mm.,  female,  12  mm. 

In  color  and  general  appearance  this  locust  bears  a  close  resem- 
blance to  M.  ohovatipennis  and  it  was  not  until  I  came  to  study  them 
criiieallv  that  T  found  them  distinct.     On  comparing  the  two,  morsel 
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is  easily  distinguished  by  its  less  prominent  head,  larger  eyes,  nar- 
rower interspace  between  the  eyes,  more  feebly  sulcate  frontal  costa, 
longer  antennre  of  male,  more  coarsely  punctate  metazona,  broader 
tegmina  and  especially  by  the  form  of  the  male  cerci  and  fureula. 
So  far  it  has  been  noted  only  along  roadsides  and  in  bare  limestone 
glades  on  the  crests  of  high  wooded  hills  near  Wyandotte,  Crawford 
County.  It  probably  occurs  in  similar  situations  throughout  the 
southern  third  of  the  State.  It  reaches  maturity  some  time  in  June, 
the  first  specimens  having  been  taken  on  the  24th.  Nothing  dis- 
tinctive of  its  habits  is  known,  as  when  in  the  field  it  was  thought 
to  be  obovatipennis ;  which,  however,  is  a  much  later  maturing  insect. 

Since  the  above  was  in  type  I  found  (July  15,  1903)  morsel  to  be 
rather  common  among  the  underbrush  of  high  wooded  slopes  on  the 
State  University  farm,  three  miles  southeast  of  Mitchell,  Lawrence 
County.  Here  the  soil  was  very  sparsely  vegetated,  sedges  and  wild 
asters  being  the  prevailing  herbs.  The  ground  was  covered  with  the 
dead  leaves  of  last  season,  with  whose  colors  the  hues  of  the  locusts 
so  blended  that  they  were  invisible  while  motionless.  The  males 
leap  briskly  when  approached,  but  only  for  a  short  distance.  The 
heavier  bodied  females  are  more  clumsy,  and  are  easily  caught  with 
the  hand. 

I  take  pleasure  in  naming  this  locust  in  honor  of  Prof.  A.  P.  Morse, 
of  Wellesley,  Massachusetts,  a  special  student  and  collector  of  Or- 
thoptera,  who  has  kindly  shown  me  many  favors  during  the  prepara- 
tion of  the  present  paper. 

65.     Melanoplus  fasciatus  (Barnston- Walker). 
Acrldium  fasciatum  Barn.,  MS.,  1870. 
Caloptenvs  fasciatm  Walk.,  2  19,  IV,  1870,  680;  Thorn.,  206,  V,  1873, 

224. 
Mdanophis  faxeiatu.^  Scudd.,   179,  XXXVI,  1897,  14,  23,  34;  Id.,    18  1, 

1897,    129,    134,   267,    Plate  18,   Figs.   2-4;   Id.,    188,   1900,57; 

Lugg.,  84,  1898,  210,  Fig.  136^;  Morse,    100,   Vm,   1898,   257; 

260.  281,  Plate  7,  Fig.  39. 
FezotettLiborealis&GVLdd.,   14  1  VII,  1862,  464;  Thorn.,    206,   V,    1873. 
Melanophis  borealis  Beut.,  3,  VI,  1894,  308. 
Melanoplus  rectus  Scudd.,   163,  XIX,  1878,  284;  Id.,   16  1,  VI,  1878,  43; 

Id.,    16  4,  1879,  60;  Fern.,  5  3,  1888,  31. 
Melanophfs  nuius  Scudd.,   164,  1879,  59. 

Size,  medium.  Head  not  prominent,  the  vertex  distinctly  elevated 
above  the  pronotum,  the  interspace  between  the  eyes  as  broad  (male) 
or  nearly  twice  as  broad  (female)  as  the  basal  joint  of  antenna;  the 
front  half  strongly  sloping  downward,  shallowly  sulcate,  the  lateral 
margins  distinct.     Frontal  costa  as  broad  as  the  interspace  between 
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the  eyes,  feebly  or  not  at  all  sulcate.  Eyes  relatively  small,  not  prom- 
inent. Antennae  about  as  long  (male)  or  two-thirds  as  long  (female) 
as  hind  femora,  l^ronotum  feebly  expanding  on  its  posterior  half; 
the  disk  rounded  on  prozona,  flat  on  metazona;  the  front  margin 
truncate,  the  hind  margin  broadly  -rounded  or  obtuse  angled;  the 
median  carina  distinct  only  on  metazona,  faintly  visible  on  portions 
of  the  prozona;  tlic  ];iitci-  about  oiu'-fourtli  longer  than  the  meta- 
zona. Tegmina  covering  half  (female)  or  three-fourths  or  more 
(male)  of  the  abdomen,*  sub-lanceolate,  their  inner  edges  over- 
lapping. Extremity  of  male  alxlomen  well  upturned;  the  eerci 
straight,  about  four  times  as  long  as  broad,  the  middle  third  but 
slightly  narroAved,  the  apical  third  concave  or  sulcate,  the  tip 
rounded.  Furcuhi  consisting  of  a  pair  of  minute,  widely  separated 
tubercular  tectli.  Sub-genital  plate  longer  than  broad,  the  apical 
margin  somewhat  elevated.    (See  Fig.  7,  Plate  I.) 

Color:  Dull  grayish  brown  above,  clay  yellow  below;  the  male  the 
darker.  Occiput  fuscous.  The  usual  black  band  behind  the  eye,  ex- 
tending along  the  upper  half  of  lateral  lobe  of  prozona.  Tegmina, 
dull  reddish  brown,  with  often  a  few  small  fuscous  spots  on  the  dis- 
coidal  area.  Hind  femora  dull  brownisli  yellow,  with  two  broad  ob- 
lique blackish  bars  on  the  upper  and  outer  faces;  the  lower  face  dull 
red;  the  knees  black.  Hind  tibia?  cither  red  or  pale  green,  with  a 
lighter  ring  near  the  base;  the  spines  black. 

Measurements:  Length  of  body,  male,  17  mm.,  female,  21  mm.; 
of  antennae,  male,  9.5  mm.,  female,  8  mm.;  of  pronoturn,  male,  4.5 
mm.,  female,  5  mm.;  of  tegmina,  male,  7.5  mm.,  female,  8  mm.;  of 
hind  femora,  male,  10  mm.,  female,  15  mm. 

This  much  described  locust  is  a  species  of  northern  range,  which 
has  been  taken  in  Indiana  only  in  Marshall  and  Lake  counties.  In 
the  former  it  has  been  noted  only  in  a  low  sandy  oak  woods,  border- 
ing Lost  Lake,  and  just  west  of  the  station  of  Arlington  at  Lake 
Maxinkuc'kee.  Here  among  low  huckleberry  and  other  bushes  it  is 
common  from  July  15th  on,  the  females,  however,  far  outnumbering 
the  males.  Both  sexes  leap  vigorously  when  disturbed,  but  often 
squat  close  to  the  ground  after  being  flushed  once  or  twice.  In  Lake 
County  a  few  specimens  liave  been  tnken  in  the  sand  dune  region 
near  Millers. 


*  A  form  {M.f.  volaticua)  occurs  in  which  the  tegmina  are  broad,  sub-equal,  and  far  sur- 
pass the  hind  femora.    Tt  has  been  taken  in  Micliigan,  but  is  not,  as  yet,  known  in  Indiana. 
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66.     Melanoplus   blatchleyi  Scudder. 

Melanopl m  blak'hU'!/i  Scudd.,  17  9,  XXXVI,  1897,  15,  34;  Id.,  18  1, 
1897,  129,  322,  Plate  21,  Fig.  10;  Id.,  188,  1900,  55;  Bl.,  15, 
XXX,  1898,  62;  Lugg.,  84,  1898,  186,  Figs.  112-114. 

Pezotettix  occidentalk  Bruu.,  20,  VUI,  1876,  124;  BL,  11,  XXVI,  1894, 
248. 

Pezotettix  viola  BL,  4,  XXUI,  1891,  81. 

Size,  above  the  medium.  Vertex  scarcely  elevated  above  the  pro- 
notiira,  the  interspace  between  the  eyes  nearly  (male)  or  fully 
(female)  twice  as  broad  as  the  first  joint  of  antennas;  the  front  half 
moderately  sloping,  broadly  sulcate  in  the  male,  faintly  in  the  female. 
Frontal  costa  short,  not  reaching  clypeus,  sulcate  at  and  below 
the  ocellus.  Antennas  scarcely  shorter  than  (male)  or  two-thirds  as 
long  as  (female)  the  hind  femora.  Pronotum  feebly  expanding  on 
the  metazona;  the  disk  flat  or  nearly  so;  the  median  carina  distinct 


Fig.  69.    Melan^'phts  blatchleyi  ScnddGT.    Male.    Twice  natural  size.    (After  Lugger.) 

only  on  the  metazona;  the  front  margin  truncate,  the  hind  margin 
broadly  obtuse  angled;  the  prozona  about  one-third  longer  than  the 
closely  punctate  metazona.  Tegmina  about  one-fourth  longer  than 
the  pronotum,  sub-lanceolate,  their  inner  edges  slightly  overlapping. 
Fore  and  middle  femora  much  swollen  in  the  male.     Extremity  of 

50— Geol. 
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male  abdomen  strongly  recurved;  the  cerci  coarse  and  heavy,  the 
middle  third,  two-thirds  as  broad  as  base,  the  apical  third  slightly 
enlarged,  curved  abruptly  inward,  compressed,  the  tip  broadly 
rounded.  Furcula  consisting  of  a  pair  of  short,  rather  broad  and  flat 
triangular  teeth  whose  bases  almost  touch.  Sub-genital  plate  broader 
than  long,  the  apex  a  little  elevated.    (See  Fig.  8,  Plate  I.) 

Color:  Dark  grayish  brown  above,  yellowish  below.  Face  dull 
brown,  the  occiput  darker.  A  rather  narrow  black  bar  runs  back 
from  each  eye  along  the  upper  third  of  lateral  lobes  of  prozona,  often 
indistinct  or  wanting,  especially  in  the  female.  Disk  and  lower  half 
of  lateral  lobes  of  pronotuin  nnd  tcgmina  grayish  brown,  often  more 
or  less  flecked  with  fuscous.  Iliiid  femora  reddish  or  yellowish 
brown,  with  two  crossbars  of  black  on  upper  and  outer  faces,  these 
sometimes  indistinct  in  female ;  tlie  lower  face  pale  or  vermilion  red, 
the  knees  black.  Jliml  til)i;e  red.  with  a  pale  ring  on  basal  third,  the 
spines  black. 

Measurements:  Length  of  body,  male,  21  mm.,  female,  24  mm.; 
of  antenna^  male,  12  mm.,  female,  9.5  nun.;  of  pronotum,  male,  5 
mm.,  female,  6  mm.;  of  togmina,  male,  8  mm.,  female,  9  mm.;  of  hind 
femora,  male,  13  mm.,  female,  14  mm. 

This  clumsy  bodied  insect  is  among  the  least  common  of  our  In- 
diana Melanopli,  having  been  taken  only  in  Crawford,  Knox,  Mon- 
roe, Vigo,  Putnam  and  Clarion  counties.  Seldom  more  than  a  dozen 
or  two  are  seen  each  season.  It  frequents,  for  the  most  part,  upland 
woods  and  thickets,  though  it  is  sometimes  found  along  the  borders  of 
marshes  and  swamps,  but  never  close  to  the  water.  It  is  more  arboreal 
than  many  of  our  locusts,  having  been  taken  in  autumn  on  prickly 
ash  and  buttonbush  shrubs,  several  feet  above  the  ground,  and  also 
from  the  boles  of  hackberry  and  oak  trees,  where  it  was  probably 
sunning.  Lugger  states  that  in  Minnesota  "it  is  very  common,  pre- 
ferring the  edges  of  forests  or  places  overgrown  with  bushes  and 
vines.  The  grapevine,  especially,  is  preferred,  by  these  locusts,  and 
they  soon  destroy  its  foliage  by  eating  big  holes  in  the  leaves." 

In  central  Indiana  hlatcltUiji  begins  to  reach  maturity  by  June 
14th,  and  ragged,  forlorn  looking  specimens  have  been  seen  as  late 
as  November  3d.  Its  general  range  is  west  of  the  Mississippi.  Marion 
County,  Indiana,  being  the  most  easterly  point  from  which  it  has 
been  recorded. 

67.     Melanoplus  ATLANis  (Riloy).     Tlie  Lesser-Locust. 

af%«^'»»M  o//(/»/x  Riloy,  116,  \TI,  1875,109;  Id.,  117,  VUI,  1S76, 
li;^,  ir,;3;  Id.,  121,  VI,  I88I,  89,  90;  Id.,  122,  II,  1884,  194;  Id., 
12  7,  XXV,  1S91,  2(i,  Fijrs.  4a-c;  Pack.,  2  16,  KI,  188:3,  273, 
Plates  XX,  XXI. 
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Caloptemis  atlantk  Thorn.,  209,  I,  1876,  68;  Id.,  2  11,  IX,  1880,  92, 
96,  124. 

Mdanophis  atlantk  Scudd.,  163,  XIX,  1878,  286;  Id.,  16  1,  VI,  1878,  45. 

Melanoplm  atknus  Scudd.,  2  15,  II,  1880,  24,  Plate  XVII,  Fig.  6;  Id., 
17  9,  XXXVI,  1897,  20,  32;  Id.,  18  1,  1897,  132,  178,  Plate  12, 
Fig.  7;  Id.,  188,  1900,  54;  Feru.,  53,  188S,  31,  33;  BL,  4, 
XXin,  1891,  98;  Bruu.,  2  6,  XXVII,  1892,  12;  Id.,  2  8,  XXVUI, 
1893,  29,  Figs.  14a-c;  Beut.,  3,  VI,  1894,  306;  Morse,  100, 
Vin,  1898,  256,  259,  279,  Plate  7,  Fig.  36;  Lugg.,  84,  1898,  190, 
Figs.,  116-118. 

Size,  medium.  Vertex  somewhat  elevated  above  the  pronotiim, 
the  interspace  between  the  eyes  nearly  (male)  or  fully  (female)  twice 
as  broad  as  the  basal  joint  of  antennae;  the  front  half  strongly  slop- 
ing, distinctly  sulcate  in  the  male,  shallowly  in  the  female.  Frontal 
costa  short,  not  reaching  clypeus;  feebly  or  not  at  all  sulcate  below 
the  ocellus,  the  upper  third  a  little  narrowed.    Antennae  three-fourths 


Fig.  70.    Melanopln s  atlanis  ViWfiy.    Male.    Natural  size. 

(male)  or  two-thirds  (female)  as  long  as  hind  femora.  Pronotum 
rather  short,  distinctly  expanding  on  the  metazona,  the  disk  flat  or 
nearly  so,  the  hind  margin  obtuse  angled,  the  median  carina  dis- 
tinct only  on  the  metazona;  the  latter  densely  punctate  and  equal- 
ing the  prozona  in  length.  Tegmina  fully  developed,  surpassing  the 
hind  femora.  Extremity  of  male  abdomen  but  little  recurved;  cerci 
about  twice  as  long  as  broad,  the  apical  half  slightly  upturned  and 
somewliat  inbent;  the  apex  well  rounded.  Fureula  consisting  of  a 
pair  of  moderately  diverging  slender,  tapering  spines,  about  one- 
third  the  length  of  the  supra-anal  plate.  Sub-genital  plate  narrow- 
ing regularly  from  below  upward,  the  apex  somewhat  thickened  and 
elevated,  and  with  a  distinct  median  notch.    (See  Fig.  9,  Plate  I.) 

Color,  either  dark  grayish  or  reddish  brown.  Head  olive  brown 
mottled  with  darker.  The  usual  black  band  behind  eye  is  confined 
to  the  prozona  and  in  the  reddish  brown  specimens  and  the  females 
is  often  indistinct  or  broken  into  smaller  spots.  Tegmina  grayish 
brown,  flecked  distinctly  with  fuscous  along  the  discoidal  area.  Hind 
femora  reddish  yellow,  with  two  oblique  dark  bars  across  the  upper 
and  outer  faces;  the  lower  face  usually  pinkish,  the  knees  blackish, 
side  of  abdomen  vellow. 
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Measurements:  Length  of  body,  male,  20  mm.,  female,  24  mm.; 
of  antenna,  male,  9  mm.,  female,  8  mm.;  of  pronotum,  male,  5  mm., 
female,  5.5  mm.;  of  tegmina,  male  and  female,  20  mm.;  of  hind 
femora,  male,  12  mm.,  female,  13  mm. 

This  is  a  very  common  locust  throughout  the  State,  having  been 
taken  in  every  county  in  which  collections  have  been  made.  It  be- 
gins to  reach  maturity  the  latter  part  of  May — May  27th  and  30th, 
Vigo  County;  May  31st,  Marion  County — and  from  then  until  late 
November  may  be  noted  almost  anywhere  in  open  blue-grass  pastures 
and  woods,  borders  of  roadsides  and  cultivated  fields,  meadows  and 
lawns.  Numerous  examples  have  been  found  pairing  as  late  as  No- 
vember 22d,  and  it  may  be  that  there  are  two  broods  each  season. 
In  late  spring  and  early  summer  they  are  often  seen  resting  on  iron- 
weeds  and  thistles  in  company  with  M.  gracilis,  M.  luridus  and  other 
species.  The  cast  off  skin  of  their  final  moult  is  often  noted  on  such 
weeds,  showing  tliat  the  nymph  climbs  thereon  to  change  its  gar- 
ment of  youth  for  one  of  maturity. 

Atlanis  is  very  often  found  associated  with  the  more  common  M. 
femur-ruhrum  and  is  considered  that  species  by  most  persons  who 
deign  to  notice  such  a  thing  as  a  locust.  The  male,  however,  may  bo 
readily  distinguished  from  that  of  femur-ruhrum  by  the  notched  apex 
of  sub-genital  plate,  the  shorter  and  less  tapering  cerci,  and  by  the 
greater  relative  length  of  the  tegmina,  which  extend  one-fourth  or 
more  their  length  beyond  the  tip  of  abdomen.  The  dark  spots  on 
tegmina  are  also  larger  and  more  distinct  in  atlanis.  The  female  of 
atlanis  may  be  known  by  the  yellow  color  of  the  under  side  of  ab- 
domen which  in  femur-ruhrum,  is  reddish  brown;  and  also  by  the  more 
distinctly  banded  hind  femora.  The  earlier  specimens  of  atlanis  are, 
in  general,  lighter  colored  and  have  relatively  longer  tegmina  than 
tliose  of  late  autumn,  which  are  very  dark  gray  in  hue.  The  species 
ranges  over  most  of  the  United  States  and  Canada. 

6.S.     Melanoplus  impudicus  Scudder. 

Mrlmiophis  i)np>i,1irm  Scudd.,    17  9,  XXXVI,  1897,  22,  32;    Id.,    18  1, 
1897,  i;U,  204,  Plate  14,  Fig.  1;  Id.,    188,  19()(),  60. 

Size,  medium.  Vertex  slightly  swollen,  distinctly  elevated  above 
the  pronotum;  the  interspace  between  the  eyes  as  broad  (male)  or 
one  and  a  half  times  as  broad  (female)  as  the  first  joint  of  antennae; 
the  front  half  strongly  sloping,  feebly  sulcate  in  both  sexes.  Frontal 
costa  short,  not  reaching  clypeus,  narrow,  feebly  or  not  at  all  sulcate. 
Antennae  short,  two-thirds  as  long  as  hind  femora.  Pronotum  ex- 
panding but  little  (male)  or  more  distinctly  (  female)  on  metazona. 
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the  disk  feebly  convex;  median  carina  visible  throiigliout,  distinct  on 
metazona;  hind  margin  obtuse  angled;  the  prozona  but  little,  if  any- 
longer  than  the  finely  punctate  metazona.  Tegmina*  reaching  the 
tip  of  hind  femora  in  both  sexes,  moderately  broad  and  tapering. 
Extremity  of  male  abdomen  but  little  recurved;  the  cerci  narrow, 
compressed,  straight,  the  middle  third  about  half  as  broad  as  the 
extreme  base,  the  apical  third  but  little  expanded,  the  tip  rounded. 
Furcula  consisting  of  a  pair  of  short,  triangular  spines  which  lie  upon 
the  bases  of  the  ridges  of  the  supra-anal  plate.  Sub-genital  plate 
scarcely  longer  than  broad,  sub-conical,  terminating  in  a  blunt 
tubercle.    (See  Fig.  10,  Plate  I.) 

Color:  Eeddish  brown  above,  yellowish  below.  Face  yellowish 
brown,  dotted  with  fuscous;  occiput  and  disk  of  pronotum  darker. 
Antennae  reddish,  the  apical  fourth  fuscous.  An  indistinct  black 
band  extends  from  eye  back  across  the  upper  half  of  the  lateral  lobe 
of  prozona;  this  often  nearly  obsolete  in  the  female.  Tegmina  grayish 
or  reddish  brown,  with  a  number  of  dark  spots  along  the  discoidal 
area.  Hind  femora  reddish  brown,  with  two  more  or  less  distinct 
oblique  black  bars  on  upper  and  outer  faces;  the  lower  face  orange 
red;  the  knees  dusky.    Hind  tibia3  bright  red,  the  spines  black. 

Measurements:  Length  of  body,  male,  18  mm.,  female,  32  mm.; 
of  antennae,  male  and  female,  8  mm.;  of  pronotum,  male,  5  mm., 
female,  5.5  mm.;  of  tegmina,  male  and  female,  15  mm.;  of  hind 
femora,  male,  11  mm.,  female,  12.5. 

This  is  a  southern  species,  heretofore  recorded  only  from  Georgia, 
Mississippi  and  Arkansas.  On  July  10,  1902,  I  found  it  plentiful  on 
a  sandy  wooded  slope  in  Gibson  County,  Indiana,  about  10  miles 
southeast  of  Mt.  Carmel,  Illinois,  and  at  a  point  where  the  terrace  on 
the  Indiana  side  of  the  Wabash  River  meets  the  sandy  uplands.  Here, 
among  the  scant  grass  and  weeds  the  insect  had  found  a  suitable 
abiding  place.  The  males  take  to  wing  readily  when  disturbed,  but 
the  females  seem  to  depend  only  on  their  short  hind  legs  to  take  them 
out  of  sight  of  their  pursuer.  Specimens  were  sent  Professor  Morse, 
who  kindly  verified  my  determination  by  comparing  them  with  Scud- 
der's  types.  It  is  probable  that  the  species  will  be  found  over  most 
of  the  sand-covered  area  of  the  lower  Wabash  River. 

69.     Melanoplus  femuk-rubrum  (De  Geer).    Common  Red-legged  Locust. 
Acr!(Jium  feiniir-nihrum  DeG.,   5  7,  III,  1773,  498,  Plate  XLII,  Fig.  5; 

Harr.,70,  1833,  583;  Id.,  7  1,  1841,  141;  Id.,  72,  1862,  174. 
Caloptenus  femvv-rnhmm  Burm.,   40,  11,   1838,  6:^8;  Scudd.,  1  4  1 ,  VII, 

1862,  464;  Id.,    14  7,  1872,  250,  253;  Glov.,   60.   1870,  76,  Fig. 

'■' Scuilder,  in  his  origin<al  description,  gives  them  as  "surpassing  a  little  (male)  or  eon- 
siderahly  (female)  the  hind  femora,"  but  this  is  not  true  of  Indiana  specimens. 
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32;  Id.,  62,  1S72,  Plate  V,  Fig.  11,  Plate  VIU,  Fig.  2;  Thorn., 
206,  V,  1H73,  103;  Id.,  2  1  1 ,  IX,  1880,  91,  95,  124,  Figs.  22, 
23;  Riley,  1  16,  VU,  1875,  126,  Figs.  2fi,  29;  Id.,  1  17,  vm, 
1876,  lU-118,  153;  Id.,  I  19,  1877,  14-17,  27,  Figs.  1,  4;  Id., 
127,  XXV,  1891,  27,  Fig.  5. 

PrzoMtix  (Mdanophi.^)  Jhnur-nihmiii  Stal,  200,  I,  1873,  79. 

Mchmoplm  fnnur-ruhnim  Scudd.,  148,  I,  1874,  375;  Id.,  163,  XIX 
1878,"  285,  287;  Id.,  16  1,  VI,  1878,  44,  46;  Id.,  18  1,  1897,  134, 
278.  Plate  XIX,  Figs.  1-4;  Id.,  188,  19(XJ,  58;  Comst.,  4  1, 
1888,  108,  110,  Figs.  83,  98;  Id.,  42,  1895,  110,  Fig.  120;  Fern., 
53,  1888,  31,  33;  Bl.,  4,  XXTU,  1891,  98;  Id.,  16,  1899,239, 
Fig.  65;  Bruu.,  30,  1893,  458,  Fig.  98;  Id.,  2  8,  XX^^^,  1893, 
30-32,  Fig.  15;  Id.,  3  1.  1894,  163,  205,  Fig.  68;  Id.,  35,  1899,  133, 
Fig.  77;  Bent.,  3,  VI,  1894,  306,  Plate  VIII,  Fig.  7;  Lugg., 
84,  1898,  195,  Figs.  121,  122;  Morse,  100,  VKI,  257,  281,  Plate 
7,  Fig.  40. 

Size,  medium.  Vertex  but  little  elevated  above  the  pronotum,  the 
interspace  between  the  eyes  a  fourth  wider  than  (male)  or  fully  twicft 
as  wide  (female)  as  the  first  antennal  joint;  the  front  half  strongly 
sloping,  distinctly  sulcate  in  the  male,  feebly  in  the  female.    Frontal 


Fig.  71.    Melanopluxfemur-ruhriim'JitQiGiiT).    Male.    Natural  size. 

costa  as  broad  as  the  interspace  between  the  eyes,  deeply  sulcate  be- 
low the  ocellus  in  the  male.  Antenna  about  three-fourths  (male) 
or  two-thirds  (female)  as  long  as  hind  femora.  Pronotum  feebly  ex- 
panding on  posterior  half,  the  disk  flat  or  nearly  so;  the  hind  margin 
obtuse  angled,  more  so  in  the  female;  the  median  carina  visible 
throughout,  more  distinct  on  the  metazona;  the  prozona  about  equal 
to  the  latter  in  length.  Tegmina  slightly  surpassing  the  tip  of  hind 
femora,  distinctly  though  very  gradually  tapering.  Extremity  of 
male  abdomen  well  recurved;  the  cerci  sub-falcate,  tapering  rapidly 
from  base  to  middle,  the  apical  third  but  little  expanded,  the  apex 
very  obliquely  truncate  and  somewhat  incurved.  Furcula  consisting 
of  a  pair  of  tapering  cylindrical  spines,  about  half  as  long  as  the 
supra-anal  plate,  their  apical  two-thirds  well  separated  and  lying  just 
outside  the  ridges  fonning  its  median  sulcus.  Sub-genital  plate  with 
its  apex  less  than  half  the  breadth  of  the  base,  not  elevated,  truncate, 
and  distinctly  rounded.     (See  Fig.  11,  Plate  II.) 
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Color:  Reddish  brown,  or  brownish  fuscous.  Head  olive  to  brown- 
ish yellow,  the  occiput  darker  with  usually  a  pair  of  widening  fuscous 
stripes  on  its  sides.  Disk  of  pronotum  generally  darker  than  the 
lower  half  of  lateral  lobes;  the  upper  half  of  these  lobes  with  a  broad 
black  bar  on  the  prozona,  often  sub-obsolete  in  the  female.  Tegmina 
brownish  fuscous,  sometimes  without  spots,  but  more  often  with 
fuscous  dots  of  varying  size  along  the  basal  half  of  discoidal  area. 
Hind  femora  reddish  brown,  the  upper  half  of  outer  face  usually 
more  or  less  clouded  with  fuscous  which  often  forms  two  oblique 
crossbars  on  the  upper  face;  lower  and  inner  faces  dull  yellow  or 
orange.  Hind  til)ia^  deep  red,  rarely  pale  yellowish  green,  the  spines 
black. 

Measurements:  Length  of  body,  male,  23  mm.,  female,  35  mm.; 
of  antenna3,  male,  10  mm.,  female,  8.5  mm.;  of  pronotum,  male,  4.5 
mm.,  female,  5  mm.;  of  tegmina,  male,  20  mm.,  female,  21  mm.; 
of  hind  femora,  male,  12.5  mm.,  female,  14.5  mm. 

This  is  the  most  common  and  the  most  injurious  of  our  Indiana 
locusts.  It  occurs  everywhere  in  blue-grass  pastures  and  meadows, 
along  roadsides  and  borders  of  cultivated  fields.  In  central  Indiana 
it  begins  to  reach  maturity  about  June  5th,  and  has  been  seen  in 
numbers  and  mating  as  late  as  November  22d.  Those  which  occur 
in  low  damp  places  are  usually  darker  than  those  in  dry  upland  locali- 
ties. The  second  crop  of  clover  is,  in  a  dry  season,  often  almost 
wholly  destroyed  by  these  insects.  When  disturbed  they  either  hop 
vigorously  to  one  side,  or  fly  swiftly  and  noiselessly  straight  ahead 
for  30  or  more  feet  and  then  suddenly  drop  to  the  ground.  The 
species  ranges  over  most  all  of  North  America.  , 

70.     Melanoplus  extremus  (Walker). 

Caloptenus  extremufi  Walk.,  2  19,  IV,  1870,  681;  Tliom.,  206,   V,  1873, 

225. 
Melancrplm   extreinm  Scudd.,     17  9,  XXXVI,   1897,   24,   34;   Id.,    18  1, 

1897,  135,  287,  Plate  18,  Fig.  10;  Id.,    188,    1900,   57;  BL,    15, 

XXX,  1898,  57;  Morse,   100,  VIII,  1898,  257,  259,  292,  Plate  7, 

Fig.  41. 
PezoteUix  Junius  Dodge,  4  5,  VIII,  1876,  9. 

3£elamplus  Junius  Scudd.,   163,  XIX,  1878,  286;  Id.,  16  1,  VI,  1878,  45. 
Caloptenm  Junius  Scudd.,   165,  XII,  1880,  75. 

Size,  small  to  medium.  Vertex  slightly  elevated  above  the  pro- 
notum; the  interspace  between  the  eyes  nearly  (male)  or  more  than 
(female)  twice  as  wide  as  the  basal  joint  of  antennae;  the  front  half 
steeply  sloping,  distinctly  (male)  or  broadly  and  shallowly  (female) 
sulcata.  Frontal  costa  not  reaching  clypeus,  faintly  widening  from 
above  downward;  feebly  sulcate  at  and  below  the  ocellus.     Antennae 
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four-fifths  (male)  or  two-thirds  (female)  as  long  as  the  hind  femora. 
Pronotnm  widening  on  the  metazona,  especially  in  the  female;  the 
median  carina  visible  throughout,  more  distinct  on  metazona;  the 
hind  margin  strongly  obtuse  angled,  the  angle  rounded  in  the  female; 
the  prozona  one-third,  (male)  or  one-sixth  (female)  longer  than 
the  closely  punctate  metazona.  Tegmina  (in  Indiana  specimens) 
reaching  nearly  to  tip  of  abdomen  in  the  male,  covering  one- 
half  to  three-fourths  of  abdomen  in  female,  rather  broad  at  ba?e, 
but  rapidly  tapering  to  a  sub-acuminate  apex.  Extremity  of  male 
abdomen  but  little  recurved;  the  cerci  short  and  broad,  slightly  fal- 
cate, the  basal  third  feebly  tapering,  the  apical  third  but  little,  if 
any,  wider  than  the  middle;  the  apex  obliquely  rounded.  Furcula 
consisting  of  a  pair  of  parallel,  tapering,  cylindrical  spines,  about  half 
as  long  as  supra-anal  plate,  and  resting  upon  the  ridges  bordering  its 
median  sulcus.  Sub-genital  plate  half  as  broad  at  apex  as  at  base, 
the  apical  margin  well  rounded,  and  not  elevated.  (See  Fig.  12, 
Plate  II.) 

Color:  Dark  greenish  yellow,  tinged  with  fuscous.  Head,  green- 
ish yellow,  darker  above.  The  usual  black  bar  behind  eye  extends 
along  the  upper  half  of  lateral  lobe  of  prozona;  below  which  the  lobe 
is  greenish  yellow.  Disk  of  pronotum  and  tegmina  dull  olive  brown, 
the  latter  sometimes  with  a  few  small  fuscous  spots  along  the  dis- 
coidal  area.  Hind  femora  dull  yellow,  tinged  with  reddish  brown, 
usually  without  traces  of  dark  crossbars;  the  lower  face  generally 
pale  orange;  knees  feebly  infuseated.  Hind  tibiae  pale  red,  or  dull 
yellow,  the  spines  black. 

Measurements:  Length  of  body,  male,  18  mm.,  female,  22  mm.; 
of  antennae,  male,  9  mm.,  female,  7  mm.;  of  pronotum,  male,  4  mm., 
female,  5  mm.;  of  tegmina,  male,  10  mm.,  female,  9.5  mm.;  of  hind 
femora,  male,  10  mm.,  female,  11.5  mm. 

This  species  first  came  to  my  notice  in  the  State  on  August  6,  1897, 
when  it  was  found  near  Del^ong,  Fulton  County,  in  an  open  peat 
bog  which  was  surrounded  on  all  sides  by  a  heavy  growth  of  tamarack, 
Larix  amerimna  Michx.  But  about  a  dozen  specimens  were  secured, 
all  of  which  were  of  the  short  winged  form  M.  e.  junms.  When  dis- 
turbed they  gave  several  short,  quick  leaps,  and  then  burrowed  as 
far  as  they  could  into  the  dense  mass  of  sphagnum  moss  which  every- 
where covered  the  bog.  It  has  since  been  taken  several  times  in  the 
same  place;  also  in  a  marsh  near  the  south  end  of  Lake  Maxinkuckee; 
and  prol)ably  occurs  about  the  most  of  the  peat  bogs  and  marshes 
of  the  northern  third  of  the  State.  Mr.  C.  H.  Bollman  evidently 
found  it  near  Bloomington,  Monroe  County,  since  Scudder  mentions 
a  specimen  so  labeled  as  occurring  in  tlic  U.  S.  National  Museum. 


OKTitOPTEilA    OF    INDIANA.  321 

Extremus  is  an  insect  of  northern  range,  Walker's  type  being  re- 
corded from  Arctic  America.  According  to  Scudder  "it  probably 
occurs  thronghout  the  larger  part  of  Canada  and  the  northernmost 
United  States.  It  has  also  been  recorded  from  several  points  in 
Alaska." 

71.     Melanoplus  angustipennis  (Dodge).     The  Karrow-winged  Locust. 

Caloptenus  anguMlpainix  Dodge,  4  6,  IX,  1877,  111. 

Melanoplus  angustipennis  Brim.,  22,  I,  1885,  138;  Id.,  28,  XXVm, 
1893,  24,  Fig.  12;  Id.,  34,  1896,  121,  Fig.  23;  Id.,  36,  1899, 
270,  Fig.  58;  Scudd.,  17  9,  XXXVI,  1897,  26,  34;  Id.,  18  1, 
1897,  136,  305,  Plate  20,  Fig.  6;  Id.,  188,  1900,53;  Bl.  15. 
XXX,  1898,  58;  Lugg.,  8  4,  1898,  198,  Fig.  123. 

Mclnnophis  coccineipes  Qcndd.,  17  9,  XXXVI,  1897,  26,  34;  Id.,  18  1, 
1897,  136,  303,  Plate  20,  Figs,  3-5;  Id.,   18  8,  1900,  56. 

Size,  medium.  Vertex  feebly  swollen,  slightly  elevated  above  the 
pronotum;  the  interspace  between  the  eyes  one  and  a  half  times 
(male)  or  twice  (female)  as  broad  as  the  basal  joint  of  antenna;  the 
front  half  strongly  sloping,  distinctly  and  broadly  (male)  or  feebly 
(female)  sulcate  throughout.  Frontal  costa  rather'  wide  and  equal 
throughout,  faintly  sulcate  at  and  below  the  ocellus.  Antennae  about 
five-sixths  (male)  or  two-thirds  (female)  as  long  as  the  hind  femora. 
Pronotum  with  the  disk  feebly  enlarging  on  posterior  half,  the  me- 
dian carina  distinct  only  on  the  metazona;  the  hind  margin  broadly 
obtuse  angled;  prozona  distinctly  (male)  or  scarcely  (female)  longer 
than  the  closely  punctate  metazona.  Tegmina  reaching  or  slightly 
surpassing  the  tips  of  hind  femora,  slender,  tapering.  Extremity  of 
male  abdomen  scarcely  recurved,  the  cerci  rather  short,  spatulate, 
incurved,  the  middle  third  narrowest,  the  apex  broadly  rounded  and 
hollowed  on  tlie  outer  face.  Furcula  consisting  of  a  pair  of  diverg- 
ing, tapering,  cylindrical  spines,  about  a  third  as  long  as  the  plate  on 
which  they  rest.  Sub-genital  plate  longer  than  broad,  the  apex  a 
third  narrower  than  base,  and  with  a  slight  notch  or  emargination 
in  the  middle.     (See  Fig.  13,  Plate  II.) 

Color:  Dark  grayish  brown  or  fuscous;  often  with  a  reddish  brown 
tinge.  The  occiput  and  disk  of  pronotum  fuscous;  the  lower  halves 
of  lateral  lobes  lighter.  The  usual  dark  bar  behind  the  eye  covers 
the  upper  half  of  the  sides  of  prozona.  Tegmina  brownish  fuscous, 
either  without  spots  or  with  small,  indistinct  fuscous  ones  along  the 
middle  area.  Hind  femora  dull  yellowish  brown,  obscurely  and  ob- 
liquely banded  with  fuscous;  the  lower  face  dull  yellow;  the  knees 
blackish.  Hind  tibiae  either  pale  greenish  blue  or  bright  red,  the 
spines  black. 
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Measurements:  Length  of  body,  male,  20  mm.,  female,  22  mm.; 
of  antennas,  male,  9.5  mm.,  female,  8  mm.;  of  pronotum,  male  and 
female,  5  mm.;  of  tegmina,  male,  17  mm.,  female,  16  mm.;  of  hind 
femora,  male  and  female,  12  mm. 

This  is  one  of  the  most  common  locusts  about  the  south  shore  of 
Lake  Michigan  occurring  in  company  with  M.  atJanis  (Riley), 
Spharagemon  wyomingianum  (Thos.),  and  others  over  a  large  part  of 
the  sandy  area  within  five  miles  of  the  lake.  It  seems  to  prefer 
such  barren  localities  to  those  more  promising  in  plant  food,  since 
Bruner  mentions  its  partiality  for  "old  breakings  and  well-fed  pas- 
tures of  many  years'  use."  It  probably  begins  to  reach  maturity 
some  time  in  June,  as  numerous  specimens  have  been  found  mating 
in  late  July. 

The  hind  tibias  of  at  least  a  third  of  the  specimens  noted  were  red 
instead  of  blue.  Scudder*  has  based  his  separation  of  his  nominal 
species  coccineipes  on  the  color  of  the  tibire  and  degree  of  maculation 
of  the  tegmina,  two  extremely  variable  characters.  The  cerci  and 
furcula  of  the  red-legged  male  are  the  same  in  form  as  of  the  blue- 
legged  one,  and  I  have  therefore  combined  the  two  species.  In  this 
view  I  am  supported  by  Prof.  A.  P.  Morse,  who  has  kindly  compared 
specimens  from  northern  Indiana  with  Scudder's  types. 

Angustipennis  is  a  western  species,  and  has  not  been  noted  east  of 
Kansas  and' Iowa,  except  in  the  sand  dune  region  of  northwestern 
Indiana.  According  to  Bruner,  it  ranges  from  North  Dakota  to 
Texas,  and  west  to  Yellowstone,  Montana.  He  also  states  that  it 
is  increasing  rapidly  in  numbers,  and  is  likely  in  places  to  become  a 
serious  pest.  The  vegetation  of  the  area  which  it  at  present  inhabits 
in  Indiana  is  not  sufficient  in  quantity  and  value  to  enable  it  to  do 
much  damage.  Several  successive  favorable  seasons  might,  however, 
enable  it  to  so  increase  in  numbers  as  to  cause  it  to  migrate  into  the 
richer  agricultural  regions  to  the  south  and  east. 

72.     Melanoplus  >unor  (Scudder). 

Caloptemis  minor  Scudd.,  152,  XVH,  1875,  478;  Id.,  15  3,  IV,  1875, 
77;  Id.,   164,  1879,  22. 

Melamplus  minor  Scudd.,  164,  1879,  84;  Id.,  179,  XXXVI,  1897,  29, 
35;  Id.,  18  1,  1897,  137,  337,  Plate  22,  Fig.  9;  Id.,  188,  19()0, 
61;  Bl.,  4,  XXni,  1891,  81;  McN.,  88,  VI,  1891,  74;  Beut.,  3, 
VI,  1894,  307;  Lugg.,  84,  1898,  201,  Fig.  127;  Morse,  100, 
^^^,  1898,  256,  259,  293,  Plate  7.  Fig.  42. 

Size,  medium.  Vertex  but  little  elevated  above  the  pronotum;  the 
interspace   between   the   eyes   nearly   twice    (male)    or  three   times 


■•■'"Revision  of  the  Melanopli,"  p.  136. 
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(female)  as  wide  as  the  first  joint  of  antennge;  the  front  half  but 
little  sloping  downward,  distinctly  and  widely  sulcate  in  the  male, 
depressed  but  scarcely  sulcate  in  the  female,  the  lateral  margins 
sharp.  Frontal  costa  faintly  narrowed  between  the  antennae,  feebly 
sulcate  at  and  below  the  ocellus.  Antennse  about  two-thirds  the 
length  of  hind  femora  in  both  sexes.  Pronotum  short,  distinctly 
widening  on  the  metazona;  the  disk  broadly  convex;  the  hind  margin 
obtuse  angled;  the  median  carina  low,  but  visible  throughout,  a  little 
less  distinct  on  the  prozona;  the  latter  a  fourth  longer  than  the 
finely  punctate  metazona.  Tegmina  reaching  the  tips  of  hind  femora 
in  the  female,  slightly  surpassing  them  in  the  male;  of  nearly  equal 
width  throughout.  P^xtremity  of  male  abdomen  but  little  recurved; 
the  cerci  with  the  basal  portion  stout,  four-sided,  the  apical  portion 
nearly  as  long,  but  narrower,  bent  upward  and  inward;  an  inferior 
angle  or  process  at  point  of  bend;  the  apex  broadly  rounded.  Fur- 
cula  consisting  of  a  pair  of  well  separated  parallel  cylindrical  spines, 
about  a  fourth  the  length  of  the  supra-anal  plate  and  overlying  the 
ridges  of  its  median  sulcus.  Sub-genital  plate  very  short,  the  ap^x 
rounded,  the  lateral  margins  incurved  near  the  base.  (See  Fig.  14, 
Plate  II.) 

Color:  Above,  dark  brownish  or  fuscous,  often  with  a  reddish 
brown  tinge,  below  yellowish.  Occiput  and  disk  of  prozona  darker 
than  the  metazona.  A  shining  black  bar  behind  eye  extends  back 
along  the  upper  third  of  lateral  lobes  of  prozona;  this  bordered  below 
with  brownish  yellow.  Tegmina  brownish  fuscous,  more  or  less  dis- 
tinctly spotted  with  darker  along  the  median  area.  Hind  femora 
brownish  yellow,  indistinctly  and  obliquely  barred  with  fuscous  on 
the  upper  and  outer  faces;  the  lower  face  reddish  orange;  the  knees 
black  above.  Hind  tibise  usually  pale  blue,  pinkish  at  tip,  but  some- 
times red  or  dull  yellow;  the  spines  black. 

Measurements:  Length  of  body,  male,  18  mm.,  female,  34  mm.;  of 
antennge,  male,  8  mm.,  female,  9  mm.;  of  pronotum,  male,  4.5  mm., 
female,  5  mm.;  of  tegmina,  male,  15  mm.,  female,  16  mm.;  of  hind 
femora,  male,  11.5  mm.,  female,  13.5. 

This  seems  to  be  one  of  the  rarest  of  our  Melanopli,  but  a  half 
dozen  or  so  specimens  having  been  taken  in  the  State  during  my 
collecting,  and  they  only  in  Vigo,  Monroe  and  Marion  counties.  It 
frequents  blue-grass  pastures,  roadsides,  and  borders  of  cultivated 
fields  in  upland  or  sandy  regions,  and  when  disturbed,  flies  noise- 
lessly for  a  short  distance.  A  mature  male  was  taken  in  Marion 
County  on  June  1,  1902.  The  species  resembles  M.  femur-rulrum 
and  allanis  in  general  appearance  and  is  very  likely  to  be  confounded 
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with  them.  It  is  probably,  therefore,  more  numerous  than  my  ob- 
servations would  denote,  and  is  to  be  looked  for  throughout  the  State, 
its  general  range  covering  "the  northern  half  of  the  United  State3 
and  bordering  parts  of  Canada." 

73.     Melanoplus  luridus  (Dodge). 

Caloptenm  Inr'idm  Dodge,  4  5,  VIII,  1876,  11 ;  Riley,  \  22,  II,  1S84,  195. 

McUinopln.^  luridus  Bnin.,  2  16,  III,  1883,  60;  Id.,  22,  I,  1885,  138; 
Scudd.,  17  9,  XXXVI,  1897,  29,  35;  Id.,  18  1,  1897,  137,  344, 
Plate  XXin,  Fig.  7;  Id.  188,  1900,  61;  Lugg..  84,  1898,  203, 
Figs.  128,  129. 

Mdanoplm  collinnx  Scudd.,  163,  XIX,  1878,  285;  Id.,  16  1,  VI,  1878, 
44;  Id.,  179,  XXXVI,  1897,  28,  35;  Id.,  181,  1897,  138,  346, 
Plate  XXIII,  Fig.  6;  Id.,  188,  1900,  56;  Fern.,  5  3,  1888,  31; 
*B1.,  4,  XXin,  1891,  99;  Id.,  1  1,  XXVI,  1894,  244;  McN.,  88, 
VI,  1891,  74;  Beut.,  3,  VI,  1894,  306;  Morse,  100,  YIH,  1898^ 
256,  259,  294,  Plate.7,  Fig.  43. 

Size,  medinni.  Vertex  somewhat  swollen,  distinctly  elevated  above 
the  pronotum;  the  interspace  between  the  eyes  slightly  wider  than 
(male)  or  fully  half  as  wide  again  (female)  as  the  first  antennal  joint; 
the  front  half  moderately  sloping,  shallowly  and  broadly  sulcate  in 
the  male,  plane  in  the  female.  Frontal  costa  of  nearly  equal  width 
throughout,  faintly  sulcate  at  and  below  the  ocellus  in  the  male.  An- 
tenn83  about  three-fourths  (male)  or  two-thirds  (female)  as  long  as 
the  hind  femora.  Pronotum  feebly  and  regularly  widening  on  pos- 
terior half;  the  disk  flat  or  nearly  so;  the  median  carina  distinct  only 
on  the  metazona;  the  hind  margin  feebly  obtuse  angulate,  the  angle 
rounded;  the  prozona  one-third  (male)  or  but  slightly  (female)  longer 
than  the  distinctly  punctate  metazona.  Tegmina  reaching  tips  of 
hind  femora  in  the  male,  often  a  little  shorter  in  the  female,  moder- 
ately broad,  distinctly  tapering.  Extremity  of  male  abdomen  but 
little  recurved;  the  basal  half  of  cerci  gently  tapering,  about  twice 
as  long  as  the  greatest  breadth;  the  apical  half  distinctly  forked,  the 
lower  branch  a  little  shorter  and  much  narrower  than  the  upper. 
Furcula  consisting  of  a  pair  of  well  separated  minute  triangular 
denticulations.  Sub-genital  plate  as  broad  as  long,  the  apex  broadly 
rounded.     (See  Fig.  15,  Plate  II.) 

Color:  Dark  grayish  brown  varied  with  fuscous.  Face  dull  bluish 
gray,  with  mottlings  of  brownish  ])ui|)le.  Occiput  and  disk  of  pro- 
zona fuscous.  A  broad  blackish  bar  extiMids  from  eye  back  along  the 
upper  half  of  lateral  lobe  of  ])rozona;  this  often  sub-obsolete,  espe- 
cially in  the  female.  'I'egmina  brownish  fuscous,  often  grayish  in 
the  feniah'.  with  usually  a  row  of  fuscous  spots  along  the  discoidal 
area;  though  sometimes  immaculate.     Hind  femora  brownish  yellow, 
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indistinctly  and  obliquely  barred  with  fuscous  on  the  upper  face,  the 
lower  face  dull  orange  or  yellowish;  the  knees  black.  Hind  tibiae 
bright  coral  red,  the  spines  black. 

Measurements:  Length  of  body,  male,  19  mm.,  female,  23  mm.; 
of  antennae,  male,  9  mm.,  female,  8  mm.;  of  pronotum,  male,  5  mm., 
female,  6  mm.;  of  tegmina,  male,  14  mm.,  female,  16  mm.;  of  hind 
femora,  male,  12  mm.,  female,  14  mm. 

This  is  the  species  which,  in  my  former  papers  I  have  called  M. 
coIUnus  Scudd.  In  his  "Eevision  of  the  Melanopli,"  Scudder  has  said 
that  coUinus  "is  very  closely  allied  to  M.  luridus,  but  differs  in  its 
lack  of  any  projecting  part  of  the  furcula,  the  less  divergent  forks 
of  the  cerci,  less  elevated  apical  margin  of  the  sub-genital  plate  and 
greater  maculation  of  the  tegmina."  In  all  Indiana  specimens  the 
furctila  are  visible,  and  I  therefore  sent  representatives  to  Prof.  A. 
P.  Morse  to  compare  with  Scudder's  types  of  both  species.  This  he 
kindly  did  and  answered  as  follows:  "From  an  examination  of  the 
material  in  Mr.  Scudder's  collection  and  in  mine,  I  believe  M.  col- 
linus  Scudd.  and  M.  luridus  Dodge  to  be  one  species.  My  reasons 
for  so  thinking  are  these:  First.  The  furcula  of  the  male  is  equally 
as  well  developed  in  coUinus  as  in  luridus.  It  is  as  pronounced  in 
one  of  the  type  specimens  of  coUinus  from  Vermont  as  in  typical 
luridus,  and  it  occurs  very  frequently  in  other  New  England  ex- 
amples of  coUinus.  Second.  The  other  differences  stated  (Rev. 
Mel.,  p.  348)  as  distinguishing  these  species,  viz.,  divergence  of 
forks  of  cerci  and  degree  of  maculation  of  tegmina,  are  quite  as 
inconstant  and  valueless  as  the  degree  of  development  of  the  fur- 
cula. Third.  The  geographical  range  of  each  species  naturally  and 
adequately  supplements  that  of  the  other."  I  have,  therefore,  com- 
bined the  two  species  under  Dodge's  name,  which  has  priority. 

M.  luridus  probably  occurs  in  all  parts  of  Indiana,  though  it  has 
been  taken  only  in  Crawford,  Monroe,  Vigo,  Putnam,  Marion,  Wells, 
Marshall,  Laporte  and  Porter  counties.  It  frequents  open,  blue-grass 
pastures  and  the  borders  of  gravelly  and  sandy  terraces  and  prairies; 
and  like  M.  gracilis  and  M.  hivittatus,  delights  to  carry  on  its  court- 
ship among  the  leaves  and  branches  of  the  iron  weeds.  They  begin 
to  reach  maturity  about  July  20th,  and  may  be  taken  until  late 
November.  While  of  about  the  same  length,  the  females  of  luridus 
are  much  more  robust  than  those  of  either  M.  femur-ruhrum  or  M. 
atlanis,  and  the  tegmina  just  reach  the  tip  of  or  are  a  little  shorter 
than  the  abdomen,  instead  of  exceeding  it  as  in  those  species. 
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74.     Melaxoplus  differextialis  (Uhler).     The  Lubberly  Locust. 

ioloptenm  dlfferendnlk  UhL ,  MS. ,  1863 ;  Thorn.,  206,  V,  1873, 166;  Id., 
2  11,  1880,  91,  96,  127,  Fig.  24;  Glov.,  62,  1872,  Plate  VIII, 
Fig.  12;  Palte  IX,  Fig.  4;  Plate  XI,  Fig.  6;  Riley,  119,  1877, 
89,  194,  198,  Fig.  34;  Id,,  2  1  4,  I,  1878,  220,  223,  225,  298,  Figs. 
32,  110.  Plate  IV,  Fig.  1;  Id.,  122,  II,  1884,  194,  Fig.  271;  Id., 
12  7,  XXV,  1891,  30,  Fig.  8. 

Acridinvi  diprfntialr  Tliom.,  202,  V,  1865,  450. 

Melanoplm  diffcrcnflalix  Bruu.,  22,1,  1885,  139;  Id.,  2  3,  1888,  88,  Fig. 
4;  Id.,  2  6,  XXVII,  1892,  32;  Id.,  28,  XXVm,  1893,  15.  Fig. 
5;  Id.,  30,  1893,  461,  Fig.  103;  Id.,  3  1,  1894,  163,  204,  Fig.  67; 
Id.,  3  5,  1899,  133,  Fig.  76;  Id.,  36,  1899,  247,  270,  Fig.  53; 
Comst.,  4  1,  1888,  108,  Fig.  100;  Bl.,  4,  XXm,  1891,  99;  Id., 
15,  XXX,  1898,  62;  Id.,  16,  1899,  238,  Fig.  64;  Scudd.,  179, 
XXXVI,  1897,  30,  35;  Id.,  18  1,  1897,  138,  349,  Plate  XXHI, 
Figs.  3,  4;  Id.,  188,  1900,  57;  Lugg.,  84,  1898,  204,  Figs. 
130-132. 

Size,  large.  Vertex  gently  arched,  but  little  elevated  above  the 
pronotum;  the  interval  between  the  eyes  three  times  or  more  as 
broad  as  the  first  antennal  joint;  the  front  half  gently  sloping,  broad- 
ly but  not  deeply  impressed.  Frontal  eosta  broad,  but  narrower 
than  the  interspace  between  the  eyes,  broadly  and  shallowly  sulcate 
at  and  below  the  oeellus.    Antennae  more  than  twice  as  long  (male) 


Fig.  72.    Melannplm  (llffn-cntialis  (Uhler).    Male.    One  and  one-half  times  natural  size. 

(After  Luprger.) 

or  fully  half  as  long  again  (female)  as  the  pronotuin.  Disk  of  pro- 
notum expanding  feebly  on  the  metazona,  flat  or  nearly  so;  the  front 
margin  slightly  convex,  the  hind  margin  obtusely  and  roundly  angu- 
late;  the  median  carina  distinct  and  sharp  on  the  metazona,  less  dis- 
tinct but  visible  on  the  front  half  of  prozona;  the  metazona  a  little 
shorter  than  the  prozona  and  finely  rugulose.  Tegmina  exceeding 
the  tips  of  hind  femora  in  both  sexes,  the  narrowest  apical  portion 
about  half  as  wide  as  the  broadest  basal  portion.  Hind  femora  stout 
and  rather  short,  slightly  exceeding  the  abdomen  in  the  male.  Ex- 
tremity of  male  abdomen  but  little  recurved,  the  cerci  boot-shaped, 
the  basal  half  oblong;  the  apical  half  expanding  and  feebly  forked, 
the  strongly  upeurved  upper  prong  being  as  long  and  more  than 
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half  as  wide  as  the  basal  half;  the  lower  prong  (heel  of  the  boot) 
being  only  a  rounded,  downward  projecting  lobe.  Fureula  absent. 
Sub-genital  plate  short  and  broad,  the  apical  margin  thickened. 
(See  Fig.  16,  Plate  II.) 

Color:  A  nearly  uniform  dark  brownish  green,  or  olive  brown 
above,  yellow  beneath.  The  transverse  sulci  of  pronotum  and  pleural 
incisions  black,  as  are  also  one  or  two  small  patches  on  the  upper 
half  of  lateral  lobes  of  pronotum.  Tegmina  olive  brown,  immacu- 
late. Hind  femora,  either  dull  or  bright  yellow,  the  outer  face  with 
narrow  black  marks  arranged  herring-bone  fashion,  the  upper,  inner 
face  with  three  oblique  black  bars.  Hind  tibiffi  yellow,  with  a  narrow 
black  basal  ring,  the  spines  black. 

Measurements:  Length  of  body,  male,  30  mm.,  female,  44  mm.; 
of  antennjB,  male,  17  mm.,  female,  15  mm.;  of  pronotum,  male,  7 
mm.,  female,  10  mm.;  of  tegmina,  male,  29  mm.,  female,  32  mm.; 
of  hind  femora,  male,  18.5  mm.,  female,  22  mm. 

This  is  the  largest  and  at  the  same  time  one  of  the  most  common 
and  destructive  of  our  Melanopli.  It  occurs  throughout  the  State, 
having  been  taken  in  every  county  in  which  collections  have  been 
made.  In  central  Indiana  it  begins  to  reach  maturity  about  July 
25th,  and  may  be  found  in  favorable  seasons  until  December  1st. 
In  late  autumn  the  females  are  always  worn  and  bedraggled,  while 
many  of  the  males  are  bright  colored  and  evidently  freshly  moulted. 
The  species  becomes  darker  with  age  and  those  which  mature  in 
autumn  are  darker  than  those  of  midsummer. 

In  Indiana,  the  lubberly  locust  delights  in  low,  damp  waste  places, 
such  as  the  margins  of  lakes  and  ponds,  the  borders  of  streams,  fence 
rows  and  the  margins  of  low-land  cultivated  fields.  It  is  especially 
fond  of  the  greater  rag  weed,  Amhrosia  trifida  L.,  of  the  river  bot- 
toms, and  is  often  seen  by  scores  feeding  upon  its  leaves,  or  mating 
among  its  foliage.  The  various  species  of  smartweed,  Polygonum, 
which  grow  in  shallow  water,  are  also  much  frequented  by  it  in  early 
autumn.  On  October  2,  1894,  vast  numbers  were  seen  along  the 
edge  of  a  field  of  low-land  corn,  the  leaves  of  the  marginal  rows  of 
which  they  had  almost  wholly  destroyed.  When  a  stalk  was  ap- 
proached they  did  not  desert  it  but  dodged  quickly  around  to  the 
opposite  side,  much  as  does  a  squirrel  around  the  trunk  of  a  tree 
when  pursued.  If,  however,  one  took  alarm  and  jumped,  all  the 
others  in  the  immediate  vicinity  did  likewise. 

On  one  occasion  a  specimen  of  differ entialis  was  found  feeding 
upon  a  dead  example  of  DicromorpJia  viridis,  half  or  more  of  the 
abdomen  of  the  latter  having  been  devoured.     The  Logger-head 
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shrike,  Lanius  tudovicianus  L.,  catches  many  of  these  and  other 
locusts  and  often  impales  them  on  the  barbs  of  wire  fences.  On 
one  October  day  I  gathered  fully  a  jjint  of  such  impaled  insects  from 
a  fence  row  lialf  a  mile  long,  and  found  that  they  represented  six- 
teen species;  eight  of  grasshoppers,  two  of  katydids,  and  six  of 
beetles,  all  injurious,  so  that  this  bird,  although  savage  and  blood- 
thirsty, is  of  great  benefit  to  the  farmer  and  fruit  grower. 

M.  different  talis  f  according  to  Scudder,  "inhabits  the  Mississippi 
Valley  from  as  far  north  as  latitude  43°  to  the  Gulf,  and  the  region 
to  the  west  as  far  as  the  Pacific,  from  a  somewhat  lower  latitude  to 
central  Mexico.  I  do  not  think  it  occurs  above  6,000  feet.  It  cer- 
tainly is  occasionally  one  of  the  most  destructive  pests  in  the  west, 
particularly  in  Kansas,  Missouri  and  Illinois,  and  it  has  been  noted 
as  injuring  grass,  alfalfa,  Indian  corn,  beets,  orchard  trees,  mull)urry, 
poplar  and  catalpa  trees,  ami  even  grape  vines;  also  dahlias,  holly- 
hocks and  other  garden  llowers  have  been  specified  as  its  food,  not 
to  mention  the  rag-weed,  Ambrosia  trifida."  Kiley  states  that  "in 
tlie  vicinity  of  St.  Louis,  Missouri,  the  first  specimens  of  this  locust 
were  observed  to  become  winged  July  19th.  Eggs  were  laid  Septem- 
ber 9th.  As  a  deviation  from  the  usual  egg-laying  habits  of  the 
genus  *  *  *  the  eggs  are  sometimes  very  numerously  placed  un- 
der bark  of  logs  that  have  been  felled  on  low  lands.  The  eggs  of 
this  species,  unlike  those  of  sprelus,  atlanis  and  femur-rubrum,  are 
not  quadrilinearly  but  irregularly  arranged.  *  *  *  The  head  ends 
of  the  eggs  in  the  pod  point  mostly  outward.  One  hundred  and 
seventy-five  eggs  have  been  counted  in  a  single  mass."  Bruner  gives 
the  fohowiug  summary  of  its  destructiveness  and  habits:  "This  in- 
sect has  very  frequently  multiplied  in  such  numbers  in  limited  areas 
over  its  range  as  to  do  considerable  injury  to  cultivated  crops  grow- 
ing upon  low,  moist  ground;  and  has  even  been  known  very  frequent- 
ly to  spread  over  higher  and  drier  lands  adjoining  these,  its  cus- 
tomary haunts.  It  is  one  of  the  few  species  of  locusts  that  has  thus 
far  shown  a  tendency  toward  civilization.  This  it  has  done  readily, 
since  its  habits  are  in  unison  with  the  cultivation  of  the  soil.  It  is 
only  since  the  settlement  of  the  country  where  it  originally  occurred 
that  it  has  multiplied  so  as  to  become  sufficiently  numerous  as  to 
become  a  serious  pest.    *    *    * 

"Tlie  eggs  are  laid  in  cultivated  grounds  that  are  more  or  less  com- 
pact, ])referably  old  roads,  deserted  fields,  the  edges  of  weed  patches 
and  well  grazed  pastures  adjoining  weedy  ravines.  Egg  laying  be- 
gins about  the  middle  of  August  and  continues  into  October,  vary- 
ing, (if  course,  according  to  latitude  and  climatic  conditions.     Us- 
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ually,  but  not  always,  only  a  single  cluster  of  eggs  is  deposited  by 
each  female.  Frequently  there  are  two,  and  in  extreme  eases  per- 
haps even  three,  of  these  clusters  deposited  by  a  single  female." 

75.     Melanoplus  bivittatus  (Say).     The  Yellow-striped  Locust. 

Gryllm  bivittatus  Say,   138,  IV,  1825,  308;  Id.,   139,  H,  1859,  237. 

Caloptenus  hivittaim  Uhl.,  in  Say,  139,  II,  1859,  238;  Pack.,  104, 
1869,  570;  Glov.,  62,  1872,  Plate  I,  Fig.  16;  Thorn.,  206,  V, 
1873,  166;  Id.,  2  11,  IX,  1880,  91,  96,  126;  Riley,  119,  1877,  89, 
194,  Fig.  38;  Id.,  2  14,  I,  1878,  220,  226,  327,  459,  Fig.  Ill;  Id., 
122,  II,  1884,  194,  Fig.  272;  Id.,   127,  XXV,  1891,  31,   Fig.  9. 

Melanoplm    bivittatus  Scudd.,    148,  I,    1874,   376;  Id.,    179,  XXXVI, 

1897,  31,  35;  Id.,  18  1.  1897,  138,  363,  Plate  XXIV,  Fig.  5;  Id., 
188,  1900,  54;  Bl.,  4,  XXIH,   1891,  99;   Id.,    1  !,  XXVE,   1894, 

244;  Id.,  16,  1899,  244,  Fig.  70;  Brun.,  2  8,  XXVLQ,  1893,  19, 
Fig.  8;  Id.,  30,  1893,  461,  Figs.  104-105;  Id.,  3  1,  1894,  163, 
205,  Fig.  71;  Id.  35,  1899,  133,  Fig.  80;  Id.,  36,  1899,  247,  270, 
Fig.  50;  Bent.,  3,  VI,  1894,  308,  Plate  VEI,  Fig.  8;  Liigg.,  84, 

1898,  206,  Figs.  133-135. 

Caloptenus  femoratus  Burna. ,   40,  11,  1838,  638. 

Melanoplus femomt us  Scudd.,  163,  XIX,  1878,  284,  288;  Id.,  16  1,  VI, 
1878,  43,  47;  Id.,  179,  1897,  XXX\T:,  31,  35;  Id.,  18  1,  1897, 
138,  360,  Plate  XXIV,  Fig.  4;  Id.,  188,  1900,  58;  Oomst.,  4  1, 
1888,  108,  110,  Fig.  99;  Fern.,  53,  1888,  31,  Fig.  13;  Morse, 
100,  Vni,  1898,  257,  258,  294,  Plate  7,  Fig.  45. 

Acridium  Jtavovittatum  Harr.,  7  1,  1841,  140;  Id.,  7  2,  1862,  173;  Emm., 
49,  V,  1854,  147;  Rathv.,   109,  1862,  384. 

Size,  large.  Vertex  gently  swollen,  but  little  elevated  above  the 
pronotimi;  the  interspace  between  the  eyes  about  three  times  the 
width  of  first  antennal  joint;  the  front  half  feebly  sloping,  broadly 
and  shallowly  sulcate.  Frontal  costa  broad,  sub-equal,  feebly  sul- 
cate  at  and  below  the  ocellus.  Antennae  about  as  long  (male)  or 
two-thirds  as  long  (female)  as  the  hind  femora.  Pronotum  enlarging 
feebly  on  posterior  half,  more  distinctly  in  female,  the  disk  nearly 
flat,  the  hind  margin  broadly  rounded;  the  median  carina  low  but 
visible  throughout;  the  prozona  fully  a  half  (male)  or  about  one- 
third  (female)  longer  than  the  closely  and  delicately  punctate  meta- 
zona.  Tegmina  reaching  or  a  little  surpassing  the  hind  femora, 
sometimes  a  little  shorter  in  the  female,  tapering  regularly  and  grad- 
ually from  base  to  tip.  Hind  femora  rather  long  and  moderately 
stout.  Extremity  of  male  abdomen  but  little  upcurved;  the  cerci  very 
stout,  large  and  broad,  the  basal  half  narrowing  gently,  and  beyond 
the  middle  expanding  into  two  lobes;  an  upper,  ovate,  compressed 
one,  nearly  as  long  as  the  basal  half,  directed  upward  and  backward; 
and  a  lower,  short  triangular  one,  broader  than  long,  directed  down- 
ward.   Furcula  consisting  of  a  pair  of  short,  much  swollen,  triangu- 

51-Geol. 
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lar,  widely  separated  lobes.  Sub-genital  plate  narrow,  the  apex  a 
little  elevated  and  ending  in  an  obtuse  tubercle.  (See  Fig.  17, 
Plate  II.) 


Fig.  73.    Melanoplus  bivittalus  (Say).    Female.    One  and  one-quarter  times  natural  size. 

(After  Lugger.) 

Color:  Dull  olive  brown  above,  yellowish  beneath.  Face  either 
yellow  or  olive  green.  Occiput  and  disk  of  pronotum  reddish  or  olive 
brown.  A  narrow  yellowish  stripe  extends  back  from  the  upper 
angle  of  each  eye  along  the  lateral  carinse  of  pronotum  nearly  to  the 
tips  of  the  tegmina;  this  usually  bordered  below  with  blackish  on 
head  and  lateral  lobes  of  pronotum.  Tegmina  with  often  a  few  fus- 
cous dots  along  the  discoidal  area,  but  sometimes  immaculate.  Hind 
femora  dull  yellow,  more  or  less  infuscated  along  the  upper  half  of 
outer  face;  the  lower  face  yellow;  the  knees  partly  infuscated.  Hind 
tibias  usually  bright  coral  red,  with  black  spines;  sometimes  purplish 
or  greenish  yellow. 

Measurements:  Length  of  body,  male,  28  mm.,  female,  37  mm.; 
of  antennaj,  male,  16  mm.,  female,  14  mm.;  of  pronotum,  male,  7 
mm.,  female,  9  mm.;  of  tegmina,  male,  22  mm.,  female,  24  mm.;  of 
hind  femora,  male,  IG  mm.,  female,  21  mm. 

This  is  also  a  very  common  locust  throughout  the  State.  It  begins 
to  reach  maturity  about  June  15th,  perhaps  earlier  in  the  southern 
Counties,  and  has  mostly  disappeared  by  mid-September.  It  fre- 
quents clover  fields,  open  blue-grass  pastures,  prairies  and  roadsides, 
and  is  to  be  found  in  both  moist  and  dry  localities.  When  flushed, 
it  usually  leaps  vigorously;  seldom  flying;  and  then  noiselessly  and 
for  a  short  distance.  It  delights  to  rest  on  the  branches  and  foliage 
of  the  iron  weeds  and  other  Compositse,  and  is  often  found  after 
•death,  clinging  to  them  and  to  tall  grasses,  where  it  has  fallen  a 
prey  to  the  locust  fungus.  More  than  any  ofher  of  our  Melanopli 
it  seems  to  be  subject  to  the  attacks  of  the  red  locust  mite,  Trom- 
bidium  locustarum  Riley.  In  August  I  once  noted,  in  Putnam 
County,-  a  large  male  with  a  dozen  or  more  of  the  mites  in  different 
stages,  attached  to  the  membrane  of  the  inner  wings.    A  female  near 
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by,  with  both  tegmina  and  wings  absent,  had  more  than  20  of  the 
mites  clinging  to  the  thin  membrane  beneath  the  metathorax.  Old 
and  worn  examples  of  this  locust  usually  have  the  wings  badly 
damaged. 

I  have  combined  the  red-legged  form  femoratus  with  Say's  older 
yellow-legged  hivittatus,  as  I  have  taken  the  two  forms  in  copulation, 
and  have  seen  numerous  specimens  in  which  the  tibise  were  brown 
at  base,  greenish  or  glaucous  in  the  middle  and  red  on  the  apical 
third.  Specimens  from  New  England  labeled  femoratus  by  A.  P. 
Morse,  differ  in  nowise  from  those  from  Indiana,  called  hivittatus  by 
Prof.  Lawrence  Bruner. 

The  yellow  striped  locust  ranges  from  Hudson  Bay  to  North  Caro- 
lina, and  from  the  Atlantic  to  the  Pacific.  It  sometimes  occurs  in 
such  numbers  as  to  be  highly  injurious.  Bruner,  in  one  of  his  ac- 
counts of  this  species  says  it  is  a  "lover  of  rank  and  succulent  vegeta- 
tion, such  as  is  found  upon  bottom  lands,  along  the  edges  of  culti- 
vated fields,  at  the  margins  of  woodlands  and  on  the  shaded  moun- 
tain slopes."  When  "it  develops  in  large  numbers,  then  these 
haunts  are  forsaken,  to  a  greater  or  less  extent,  and  it  spreads  over 
cultivated  fields,  eating  the  choicest  of  everything." 

76.     Melanoplus  punctulatus  (Uliler).     The  Grizzly  Locust. 

Caloptenus  imncMatm  Uhl.,  MS.,  1862;  Scudd  ,  14  1,  VII,  1862,  465; 
Thorn.,  206,  V,  1873,  163. 

Melanoxjlus  auncMatu>i  '^cwdd.,  14  8,  I,  1874,  376;  Id.,  163,  XIX, 
1878,  285;  Id.,  16  1,  VI,  1878,  44;  Id.,  179,  XXXVI,  1897,  32, 
35;  Id.,  18  1,  1897,  139,  374,  Plate  XXV,  Fig.  4;  Id.,  18  8, 
1900,  63;  Fern.,  53,  1888,  31;  Beut.,  3,  VI,  1894,252,  307;  BL, 
15,  XXX,  1898,  62;  Id.,  16,  1899,  187;  Lugg.,  8  4,  1898,  208, 
Fig.  1.36;  Morse,  100,  VIII,  1898,  257,  258,  295,  Plate  7,  Fig. 
45. 

Caloptenus  grisem  Thorn.,  205,  V,  1872,  454;  Id.,  206,  1873,  165; 
Glov.  62,  1872,  Plate  XII,  Fig.  14. 

Melanoplus  griseus  BL,    6,  XXIV,  1892;  30;  Id.,    11,  XX\T:,  1894,  245. 

Caloptenus  helluo  Scudd.,  152,  XVH,  1875,  476;  Id.,  15  3,  W,  1875, 
75;  Id.,   16  4,  1879,  20. 

Melanoplus  helluo  Scudd.,    16  3,  XIX,  1878,  285;  Id.    1  6  1 ,  VI,  1878,  44. 

■  Size,  medium.  Head  prominent;  the  vertex  swollen  and  distinctly 
elevated  above  the  pronotum;  the  fastigium  or  front  half  rapidly 
sloping  and  sulcate  throughout,  the  margins  much  raised  between 
the  eyes  which  are  separated  by  a  space  twice  as  wide  as  the  basal 
joint  of  antennai.  Frontal  costa  prominent  above,  of  equal  width 
throughout,  sulcate  below  the  ocellus.  Eyes  large  and,  in  the  male, 
very  prominent.  Antennae  about  as  long  as  (male)  or  a  fourth 
shorter  than  (female)  the  hind  femora.     Pronotum  with  its  front 


332  REPORT  OF  STATE  GEOLOGIST. 

border  slightly  flaring  to  receive  the  head;  the  posterior  half  widen- 
ing but  little;  the  median  carina  usually  visible  throughout  but  more 
distinct  on  the  metazona;  the  hind  margin  broadly  obtuse  angled; 
the  prozona  about  a  third  (male)  or  scarcely  (female)  longer  than 
the  finely  rugulose  metazona.  Tegmina  slightly  surpassing  the  hind 
femora  in  both  sexes;  very  gradually  tapering  to  a  well  rounded 
apex.  Extremity  of  male  abdomen  moderately  recurved;  the  cerci 
large,  broad;  the  basal  half  oblong;  the  apical  half  expanded  to 
double  the  width  of  the  basal,  the  upward  expansion  being  twice  or 
more  as  large  as  the  downward.  Furcula  wholly  wanting.  Sub- 
genital  plate  of  moderate  width,  the  apex  rather  abruptly  elevated 
and  thickened.    (See  Fig.  18,  Plate  II.) 

Color:  Dark  gray,  much  mottled  with  blackish.  Head  and  face 
greenish  gray  mottled  with  fuscous;  the  occiput  and  disk  of  prozona 
darker.  The  usual  black  bar  behind  eye  on  upper  half  of  lateral 
lobes  is  broken  and  somewhat  indistinct.  The  disk  and  sides  of  meta- 
zona and  the  tegmina  are  thickly  sprinkled  with  numerous  rounded 
or  quadrate  fuscous  spots,  which  give  to  the  insect  a  grizzly  appear- 
ance, quite  distinct  from  any  other  of  our  Melanopli.  Hind  femora 
alternately  and  plainly  barred  with  blackish  and  dull  yellow  on  the 
upper  and  outer  faces;  the  lower  face  and  basal  third  of  inner  face 
coral  red.  Hind  tibice  either  dull  red  or  gray,  or  a  mixture  of  both: 
the  spines  black.    Abdomen  clay  yellow  beneath. 

Measurements:  Length  of  body,  male,  24  mm.,  female,  27  nun.; 
of  antennae,  male,  14  mm.,  female,  12  mm.;  of  pronotum,  male,  5.5 
ram.,  female,  6  mm.;  of  tegmina,  male,  20  mm.,  female,  22  mm.:  of 
hind  femora,  male,  13  mm.,  female,  15  mm. 

This  prettily  mottled  locust  has  been  taken  in  Crawford,  Monroe. 
Vigo,  Putnam,  Montgomery,  Marion,  Marshall  and  Fulton  counties, 
but  is  nowhere  common,  seldom  more  than  half  a  dozen  being  seen 
each  season.  It  is  preeminently  an  autumn  insect;  the  first  mature 
specimen  having  been  taken  on  August  20th,  while  most  of  those 
seen  were  in  October  and  November  after  heavy  frosts.  In  central 
Indiana  it  frequents  for  the  most  part  low  wooded  tracts  along 
streams,  where  it  may  often  be  noted  resting  on  the  trunks  of  trees, 
two  OT  three  feet  above  the  ground.  In  the  northern  part  of  the 
State  it  has  been  found  only  in  the  depths  of  the  tamarack  swamps 
of  Fulton  and  Marshall  counties.  While  other  Acridida?  are  common 
up  to  the  very  border  of  the  tamarack  growth,  this  and  two  spe- 
eies  of  grouse  locusts  were  the  only  ones  found  within  this  border. 
Several  pairs  of  pundulatus  were  taken  in  coitu  on  September  24th. 
It  is  not  an  active  insect;  usually  after  one  or  two  short  leaps, 
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squatting  close  to  the  earth,  and  seemingly  depending  upon  the  close 
similarity  of  its  hues  to  the  grayish  lichens  about  it  to  avoid  detec- 
tion. The  general  range  of  punctulatus  is  given  by  Scudder  as  Maine 
to  Virginia  and  westward  to  Texas  and  Nebraska.  In  most  places  it 
frequents  the  vicinity  of  pine  or  coniferous  trees,  and  Walker  has 
recently  given  an  interesting  account  of  its  liabits  as  follows:  "I 
found  them  most  numerous  on  dead  stumps  and  logs,  in  a  wood  of 
second  growth  white  pine,  at  De  Grassi  Point,  Ontario.  They  were 
sometimes  seen  on  the  trunks  and  branches  of  living  trees,  but  most 
often  on  the  stumps  and  fallen  trunks  of  the  old  forest,  and  on  the 
pine  rails  of  a  snake  fence  enclosing  the  wood.  They  were  found 
only  on  the  borders  and  more  open  parts  of  the  woods,  where  they 
were  to  be  seen  upon  almost  every  stump.  I  have  seen  ten  females 
on  a  single  stump.  It  is  in  these  dead  stumps  and  logs  that  the 
females  deposit  their  eggs,  in  which  operation  I  have  observed  them 
repeatedly.  The  female  chooses  a  crack  in  the  wood  or  an  old  beetle 
boring  of  suitable  size  and  lowers  her  abdomen  down  this,  sometimes 
nearly  as  much  as  an  inch.  Sometimes  when  the  hole  is  of  a  large 
size,  only  the  head  and  legs  of  the  insect  can  be  seen  above  it.  Un- 
like Clilcealtis  conspersa,  the  female  of  M.  punctulatus  apparently 
never  bores  herself,  unless  merely  to  make  her  way  through  any 
loose  rubbish  that  might  be  obstructing  the  hole.  She  generally 
chooses  sound  or  only  partly  decayed  wood. 

"I  managed  to  obtain  several  fragments  and  one  complete  packet 
ol  eggs.  The  latter  was  fixed  by  the  cement  substance  at  its  lower 
end  to  the  wall  of  the  beetle-boring  three-eighths  of  an  inch  in  diam- 
eter. It  was  attached  at  a  distance  of  about  three-quarters  of  an 
inch  down  the  hole,  and  except  at  the  lower  end,  which  was  imbedded 
in  a  depression  in  the  wall,  the  packet  was  quite  free.  It  was  cov- 
ered with  a  rather  thick  coating  of  a  porous  or  vesicular  cement 
substance,  which  also  filled  all  the  spaces  between  the  closely  packed 
eggs.  The  latter  were  twenty-three  in  number,  and  their  arrange- 
ment was  in  general  in  a  longitudinal  direction,  the  anterior  ends 
pointing  toward  the  free  end  of  the  packet,  but  was  otherwise  irreg- 
ular. The  eggs  are  4  to  4.8  mm.  long,  elongate-elliptical  in  form, 
finely  and  densely  punctate,  reddish  brown."* 

-  Can.  Ent.,  XXXIII,  1901,  22. 
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XXXIX.     PircETALiOTES  Scuclder  (1897). 

Body  elongate,  rather  slender,  a  little  compressed.  Head  large, 
prominent,  nearly  half  as  long  again  as  the  prozona.  Vertex  prom- 
inent; the  narrowest  portion  one  and  one-half  times  as  wide  as  the 
frontal  costa,  the  front  half  sloping  downward,  with  a  broad,  median 
furrow  or  depression.  Frontal  costa  with  the  lower  half  much  wider 
than  the  upper;  the  region  just  below  the  ocellus  concave.  Antennae 
about  three-fourths  the  length  of  hind  femora.  Pronotum  enlarged 
a  little  in  front  to  receive  the  head;  the  disk  with  the  sides  a  little 
sloping,  the  hind  margin  broadly  obtuse  angled;  the  median  carina 
rather  sharp,  of  equal  height  throughout,  cut  by  all  three  of  the 
transverse  sulci.  Lateral  lobes  of  pronotum  with  the  lower  margin 
obtuse  angled  near  the  middle.  Tegmina  either  abbreviate  or  fully 
developed.  "\ATien  the  former,  a  little  longer  than  the  pronotum, 
broadly  lanceolate,  the  inner  margins  touching  about  the  middle. 
When  developed,  surpassing  the  hind  femora  in  both  sexes.  Hind 
femora  slender,  surpassing  the  tip  of  abdomen  in  male,  a  little 
shorter  in  female.  Abdomen  compressed,  carinate  above,  its  apical 
fourth  thickened  and  curved  upward  in  the  male.  Cerci  depressed, 
styliform.    Furcula  minute,  triangular.    (See  Fig.  19,  Plate  II.) 

One  species  is  known  from  the  United  States;  the  short-winged 
form  of  which  occurs  in  northern  Indiana. 

77.     Phcetaliotes  nebrascensis  (Thomas). 

Pezotettix  nebrascensis  Thorn.,  205,  V,  1872,  455;   Id.,   206,  V,   1873, 

151;  Glov.,  62,  1872,  Plate  Xin,  Fig.  2. 
Phcetaliotes  nebrascensis  Scudd.,   17  7,  XXXH,  1897,  205;  Id.,  18  1,  XX, 

1897,  377,  Plate  I,  Fig.  9,  Plate  25,  Figs.  6,  7;  Id.,  1  88,  1900,  66. 
Pezotettix  autumnalis  Dodge,  4  5.  ^n:n,  1876,  10;  McN.,  88,  VI,  1891, 

76. 
Caloptenus  volucris  Dodge,  46,  IX,  1877,  112. 

Color:  Olive  green,  more  or  less  marked  with  fuscous.  Face  olive 
green,  darker  above.  A  broad  blackish  band  back  of  eye  extends 
along  side  of  pronotum  to  posterior  transverse  sulcus.  Disk  of  pro- 
notum and  tegmina  wood  brown.  Abdomen  of  male  with  the  sides 
greenish,  the  posterior  third  of  each  segment  fuscous;  in  the  female 
the  fuscous  predominates.  Hind  femora  greenish  tinged  with  red- 
dish brown;  the  lower  face  reddish  yellow;  the  knees  black.  Hind 
tibise  dull  green,  Ihe  spines  black.  The  structural  characters  are 
given  above  under  the  generic  heading. 

Measurements:  Length  of  body,  male,  22  mm.,  female,  26  mm.; 
of  antennae,  male,  9.5  mm.,  female,  7  mm.;  of  pronotum,  male,  5  mm.. 
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female,  6  mm.;  of  tegmina,  male,  6  mm.,  female,  7  mm.;  of  hind 
femora,  male,  13  mm.,  female,  14  mm. 

Only  the  short-winged  form  of  this  dull  colored 
locust  has  been  taken  in  Indiana,  and  those  only  in 
Lake  and  Porter  counties  on  October  11  and  12, 
1898.  Just  east  of  Hammond,  they  were  found  in  a 
long,  low,  marshy  tract  among  the  leaves  of  blue 
flag.  The  next  day  they  were  more  abundant  about 
some  marshes  northwest  of  Dune  Park.  The  males 
were  strong  and  active  leapers,  oftentimes  giving 
several  great  jumps  to  a  tuft  of  bunch  grass  or  weeds 
and  gliding  down  it  to  the  ground.  Where  they  squat- 
ted close  until  picked  up  with  the  fingers.  The  fe- 
males were  more  sluggish  and  several  were  taken 
from  between  the  stems  of  grass  where  they  were 
standing  on  their  heads,  after  endeavoring  to  escape 
by  diving  downward.  This  is  the  most  eastern  point 
from  which  the  species  has  been  recorded,  its  range, 
as  given  by  Scudder,  being  from  the  Rocky  Moun- 
tains to  the  Mississippi  River,  though  McISreill  has  taken  it  in  Rock 
Island  and  Henry  counties,  Illinois. 


Fig.  74.  Phnta- 
liotes  nehrasoeneis 
(Thos.).   Male. 

(After  Logger.) 


XL.     Paeoxya  Scudder  (1877). 

Size,  medium.  Body  straight,  sub-cylindrical.  Head  of  average 
size,  the  eyes  very  large  and  prominent.  Vertex  narrowed  between 
the  eyes,  but  less  so  than  in  Hesperotettix,  the  narrowest  portion,  in 
the  male,  being  about  as  broad  as  the  frontal  costa,  broader  in  the 
female;  the  widened  portion  in  front  with  a  broad  lengthwise  furrow. 
Frontal  costa  prominent  above  the  ocellus,  flattened  below,  scarcely 
sulcate  in  the  male,  more  strongly  in  the  female.  Antennae  of  male 
usually  more  than  half  as  long  again  as  head  and  pronotum  together. 
Disk  of  pronotum  twice  as  long  as  average  breadth,  its  edges  nearly 
parallel,  the  surface  flat  or  nearly  so;  the  prozona  half  as  long  again 
as  the  metazona,  the  surface  of  the  latter  finely  and  densely  punctate; 
the  hind  margin  obtusely  and  bluntly  angulate;  the  median  carina 
low,  of  equal  height  throughout,  cut  only  by  the  last  transverse 
sulcus.  Lateral  lobes  of  pronotum  vertical,  longer  than  deep,  the 
lower  margin  with  its  front  half  strongly  directed  upward.  Tegmina 
and  wings  variable  in  length,  but  in  our  species  always  much  longer 
than  the  pronotum.  Hind  femora  of  average  stoutness,  equaling 
or  more  usually  surpassing  the  tip  of  abdomen.     Sub-genital  plate 
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of  mnlc  sliort,  llir  ii|)t'.\  more  or  less  truncate;  the  cerci  long,  spoon- 
shaped,  the  apex  incurved. 

Four  species  are  known  from  the  United  States,  two  of  which  have 
heen  described  from  Indiana. 


KEY   TO   INDIANA   SPKflES   OF   PAROXVA. 

a.    Length  of  body  of  male,  20  or  more  mm.    Antennoe  of  male  longer 
than  hind  femora.     Tegmina  reaching  middle  of  abdomen  in  both 

sexes  78  hoosieri,  p.  .330 

(la.    Length  of  l)ody  of  male  not  over  17.5  mm.     Antennae  of  male  but 
three-fourths  the  length  of  hind  femora.     Tegmina  nearly  as  long 

as  abdomen  in  female,  slightly  surpassing  abdomen  in  male 

79  scudderi,  p.  338 

78.     Pakoxya  HOOSIERI  (Blatcliley).     The  Hoosier  Locust. 
Pezofefti.r  hoosieri  BL,  6,  XXR^,  1892,  31. 
Pamrya  honxieri  Scudd.,   177,  XXXII,  1897,  205;  Id.,   18  1,  XX,  1897, 

381,  382,  Plate  25,  Fig.  9;  Id..   188,  1900,  66;  BL,   15,  XXX, 

1898,  63. 
Paroxya,  athmfira,  Bl. ,    11,  XXrV'I,  1894,  244. 

Antenna'  of  male  very  long,  exceeding  the  length  of  posterior 
IVmora.  Foveolae  present,  almost  twice  as  long 
as  wide,  more  distinct  in  the  female.  Pronotum 
hroadeningi  slightly  on  posterior  half  (more  no- 
ticeable in  the  female);  median  carina  distinct 
and  equal  throughout,  the  transverse  sulci 
scarcely  noticeable  in  the  female,  distinct  but 
sliallow  in  the  male:  the  lateral  carina  present 
l)ui  roTinded  obtusely  off;  the  disk  and  sides  of 
poslt'rior  lobe  densely  and  rather  coarsely  punc- 
tate. Tegmina  oblong,  two  and  a  half  times  as 
long  as  broad,  reaching  to  middle  of  abdomen  and 
slightly  overlapping  on  the  median  dorsal  line, 
ihe  wings  but  little  shorter.  Sub-genital  plate  of 
male  broader  than  high,  the  lateral  edges  higher 
and  flaring  slightly  outward.  Cerci  long  and 
slender,  gently  incurved,  narrowed  at  the  middle, 
with  the  apical  third  flattened  and  slightly  hol- 
lowed on  ilie  exterior  face.  Kurcula  consisting  of 
a  |)air  of  oblong,  parallel,  flattened  plates,  whose 
inner  edges  touch;  their  apical  third  somewhat 
tapering  and  blunt.     (See  Fig.  20,  Plate  II.) 

Color  of  living  specimens:  Male,  antennae,  light  reddish  brown, 
infuscated  at  tip.  and  with  the  apical  sixth  of  each  segment  yellow- 


Fig.  75.       Paroxya 
hoosieri    (Bl.t.      Male. 
One      and      one-third 
times  niituriil  size. 
(Original.) 
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ish.  Face,  green;  clypeus  and  mouth  parts  yellow.  Vertex,  disk  of 
pronotum  and  tegmina,  plain  olive,  immaculate,  l^ateral  lobes  of 
pronotiim  greenish-yellow  below;  above  with  a  broad,  shining  black 
line  reaching  from  the  eye  to  their  posterior  edge.  The  under  side 
of  abdomen  pale  yellow,  and  the  metapleura  with  an  oblique  yellow 
line.  Femora,  green;  knees,  black;  hind  tibiae,  greenish,  yellowish 
brown  at  base,  with  black  spines. 

Female:  Duller;  the  disk  of  pronotum  and  tegmina  sometimes 
with  minute  fuscous  spots;  a  black  stripe  on  the  sides  of  abdomen, 
above  which  are  numerous  small  black  blotches. 

Measurements:  Length  of  body,  male,  22  mm.,  female,  31  mm.; 
of  antennse,  male,  15  mm.,  female,  11  mm.;  of  pronotum,  male,  5 
mm.,  female,  6  mm.;  of  tegmina,  male,  10  mm.,  female,  13  mm.;  of 
hind  femora,  male,  14  mm.,  female,  17.5  mm. 

This  species  was  first  noted  in  Indiana  about  the  margins  of  the 
''Groose  Pond,"  Vigo  County,  on  October  11,  1901.  It  at  once  at- 
tracted attention  on  account  of  the  length  of  the  male  antenna,  and 
the  black  stripes  on  the  sides  of  the  abdomen  of  the  female.  The 
pond  was  then  almost  dry,  and  the  dense  growth  of  sedges  and  rushes 
which  had  filled  its  shallow  margins,  were,  in  some  places,  burned 
away.  Over  the  burned  spots  had  sprung  up  a  dense  green  vegeta- 
tion, and  here  this  Paroxya  flourished  in  company  with  Truxalis 
hrevicornis  and  Bicromorplia  viridis,  while  a  few  feet  away  Leptysma 
marginicollis  found  a  suitable  home  among  the  rushes  and  sedges 
still  standing.  Both  sexes  of  P.  hoosieri  were  very  active,  leaping 
vigorously  when  approached,  and  difficult  to  capture  except  by 
throwing  the  net  over  them  as  they  rested  on  the  ground.  The  fe- 
males were  exceedingly  difficult  to  kill  in  the  cyanide  bottle,  "com- 
ing to"  after  having  been  kept  in  it  for  several  hours,  although  the 
males  were  killed  in  a  few  minutes.  On  October  27th,  the  spot  was 
again  visited,  and,  although  several  heavy  frosts  had  occurred,  yet 
the  species  was  still  fairly  common.  At  this  time,  however,  they  were 
all  found  in  the  small  patches  of  grass  which  grew  among  the  fallen 
leaves  a  few  yards  from  the  edges  of  the  pond  proper. 

Since  then  the  species  has  been  found  to  be  rather  common  in 
the  western  and  northern  portions  of  the  State,  having  been  taken 
in  Gibson,  Fulton,  Starke,  Lake,  Kosciusko,  Steuben,  Whitley  and 
Wells  counties,  and  also  by  Mr.  Lynds  Jones  near  Oberlin,  Ohio. 
In  all  these  localities  it  occurs  about  the  borders  of  marshes,  espe- 
cially those  bordering  the  lakes  and  tamarack  bogs  of  the  north. 
In  Gibson  Countv  it  was  found  mature  on  July  10th. 
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On  one  occasion  I  found  a  female  of  this  species  and  also  one  of 
Chloealtis  conspersa  Harr.,  a  few  inches  apart  on  the  stump  of  a 
downy  poplar,  Popuhis  lieterophylla  L.,  each  with  the  abdomen  buried 
to  the  full  length  in  the  soft  wood,  but  no  eggs  could  be  "discovered. 
Nothing  has  been  recorded  concerning  the  habits  of  oviposition  of 
the  members  of  the  genus  Paroxya,  and  it  would  be  surprising  if 
they,  like  the  Chlcealtis  mentioned,  should  seek  wood  rather  than 
earth  as  the  receptive  matrix  for  the  eggs. 

I  at  one  time  considered  hoosieri  a  short  winged  form  of  P. 
atlantica,  but,  on  account  of  distinctive  characters  pertaining  to  the 
abdominal  appendages  of  the  male,  Scudder  regards  it  as  a  valid 
species. 

79.     Paroxya  soudderi  Blatcliley.    Scudder's  Paroxya. 

Paroxya  scudderiBL,   15,  XXX,  1898,  69;  Scudd.,    IBS,  1900,  66. 

The  smallest  known  member  of  the  genus,  the  body  of  the  male 
averaging  but  17  mm.  in  length.  Antennae  relatively  short,  being 
but  9  mm.  in  length  in  both  sexes.     Tegmina  reaching  slightly  be- 


FiR.  76.     Parox i/a  miudderi  Bl.    n,  Mate.    6,  Female.    One  and  one-third  times   natural 

size.     (Original.^ 


yond  tip  of  abdomen  in  male,  a  little  shorter  than  abdomen  in  fe- 
male. Supra-anal  plate  of  male  very  short,  triangular,  with  a  short, 
basal,  triangular  sulcus,  in  which  rest  the  furcula.  These  consist  of 
a  pair  of  flattish,  oblong,  sub-equal  plates  with  their  inner  edges 
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touching  except  at  the  apices,  where  they  slightly  diverge.  Cerci 
strongly  incurved,  narrowed  at  the  middle,  the  basal  half  stouter 
than  in  P.  Iwosieri,  the  apical  third  flattened  and  rounded  at  the  end. 

Color:  Metazona,  tegmina,  and  upper  and  outer  faces  of  all  the 
femora  of  male  a  uniform  light  wood  brown;  occiput  and  prozona 
darker.  A  broad  black  stripe  extends  from  the  eye  along  the  upper 
half  of  the  lateral  lobes  of  pronotum  as  far  as  the  posterior  trans- 
verse sulcus,  where  it  ends  abruptly,  the  posterior  lateral  lobe  being 
uniform  in  color  with  the  disk.  Below  this  black  stripe  is  one  of 
ivory  white,  brightest  on  the  head.  Metapleura  also  ivory  white. 
Face  grayish  olive,  flecked  or  tinged  with  yellowish.  Basal  two- 
thirds  of  antennae  the  color  of  the  tegmina;  apical  third  darker. 
Palpi  and  prosternal  spine  yellow.  Sternites  of  thorax  olive  brown; 
those  of  abdomen  yellow  as  also  the  lower  faces  of  all  the  femora. 
Hind  tibise  dull,  pale  green  (basal  third  sometimes  light  brown),  with 
a  black  spot  at  knee;  the  spines  eleven  in  number  in  the  outer  series, 
with  their  apical  thirds  black. 

Female  darker;  the  tegmina  sometimes  obscurely  and  sparingly 
flecked  with  fuscous;  the  yellow  of  under  side  dull  or  wanting. 

Measurements:  Length  of  body,  male,  17  mm.,  female,  24  mm.; 
of  antennse,  male  and  female,  9  mm.;  of  pronotum,  male,  5  mm., 
female,  5.5  mm.;  of  tegmina,  male,  13  mm.,  female,  14.5  mm.;  hind 
femora,  male,  11.5  mm.,  female,  13.5  mm. 

This  graceful-bodied  species  was  first  found  in  small  numbers  on 
July  27,  1897,  about  the  grassy  margins  of  a  pond  in  the  sand  dune 
region  north  of  Millers,  Lake  County,  and  within  one-half  a  mile  of 
the  shore  of  Lake  Michigan.  On  the  following  day  a  single  pair  were 
taken  from  a  similar  locality  near  Tolleston,  in  the  same  county,  and 
about  four  miles  from  the  lake,  but  still  within  the  sand  covered 
area.  It  was  usually  found  clinging  to  the  stems  of  the  tall  rushes 
and  grasses  common  in  such  locations,  and  when  disturbed  the  males 
used  the  wings  in  a  noiseless  flight,  while  the  females  depended  upon 
their  leaping  powers  to  escape.  When  closely  followed,  they  would 
attempt  to  hide  by  burrowing  in  the  fallen  grass. 

No  others  were  secured  until  July  24,  1902,  when  a  single  male 
was  taken  from  low  ground  along  a  railway  southeast  of  Hammond. 
On  August  20th  it  was  found  in  numbers  in  the  tall  grasses  along  a 
lobe  of  Bass  Lake,  Starke  County. 

P.  scudderi  is  more  closely  allied  to  P.  atlantica  than  to  either  of 
the  other  two  known  species  of  the  genus,  but  its  smaller  size,  shorter 
antenna3  of  male,  longer  cerci,  and  the  different  shape  of  the  male 
furcula  at  once  distinguish  it.     It  will  probably  be  found  to  occur 
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about  low  moist  places  in  many  of  the  counties  of  tlie  northern  third 
of  the  State. 

Family  LOCUSTID.E. 

As  already  noted  the  sub-order,  SaUatoria  or  Jumpers,  includes 
three  families  of  Orthoptera,  one  of  them  being  the  Locustidce.  This 
family  comprises  those  insects  commonly  called  katydids,  green  or 
long-horned  grasshoppers  and  stone  or  camel  crickets. 

The  distinguishing  characters  of  the  members  of  the  family 
Locustidce,  as  given  in  the  key,  p.  210,  are  the  long,  slender,  tapering, 
many-jointed  antenna;;  the  almost  universal  absence  of  ocelli  or  sim- 
ple eyes;  the  four-jointed*  tarsi  or  feet;  and  the  sword-shaped  or 
falcate  ovipositor  of  the  females,  which  is  made  of  four  flattened 
plates.  The  head  in  many  of  the  species  is  wedge-shaped,  and  the 
mouth  parts  are  well  developed," the  mandibles,  especially,  being  long 
and  sharp  pointed.  This  enables  the  insect  to  dig  into  plant  tissue 
or  to  eat  the  seeds  of  grasses,  as  many  of  them  do.  The  males  have, 
in  many  instances,  abdominal  appendages  corresponding  to  the  parts 
of  the  ovipositor,  which  are  used  as  clasping  organs.  The  tegmina  or 
wing  covers,  when  present,  slope  obliquely  downwards,  instead  of 
being  bent  abruptly,  as  in  the  Gryllidce  or  true  crickets;  and  in  most 
cases,  the  wings  are  longer  than  the  tegmina. 

The  stridulating  or  musical  organ  of  the  males  is  quite  similar  in 
structure  to  that  of  the  male  cricket,  being  found  at  the  base  of  the 
overlapping  dorsal  area  of  the  tegmina  and  usually  consisting  of 
a  transparent  membrane,  of  a  more  or  less  rounded  form,  which  is 
crossed  by  a  prominent  curved  vein,  which,  on  the  under  side,  bears 
a  single  row  of  minute  file-like  teeth.  In  stridulating,  the  wing 
covers  are  moved  apart  and  then  shufHed  together  again,  when  these 
teeth  are  rubbed  over  a  vein  on  the  upper  surface  of  the  other  wing 
cover,  producing  the  familiar,  so-called  "katydid"  sound.  Each  of 
the  different  species  makes  a  distinct  call  or  note  of  its  own,  and 
many  of  them  have  two  calls,  one  which  they  use  by  night  and  the 
other  by  day.  Any  one  who  will  pay  close  attention  to  these  different 
calls  can  soon  learn  to  distinguish  each  species  by  its  note  as  readily 
as  the  ornithologist  can  recognize  different  species  of  birds  in  the 
same  manner.  The  ear  of  these  insects,  when  present,  is  also  similar 
in  structure  and  position  to  that  of  the  cricket's,  being  an  oblong  or 
oval  cavity  covered  w'ith  a  transparent  or  whitish  membrane  and 
situated  on  the  front  leg,  near  the  basal  end  of  the  tibiae. 


'■■■  The  members  of  the  genus  Daihinia,  no  one  of  which  occurs  in  Indiana,  have  the  fore 
and  hind  tarsi  three  jointed. 
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The  young  of  Locustidce,  like  those  of  the  other  families  of  the  Or- 
thopiera,  when  hatched  from  the  egg  resemble  the  adults  in  form  but 
are  wholly  wingless.  As  they  increase  in  size  they  moult  or  shed  the 
skin  five  times,  the  wings  each  time  becoming  more  apparent,  until 
after  the  fifth  moult,  when  they  appear  fully  developed,  and  the 
insect  is  mature  or  full  grown,  never  increasing  in  size  thereafter. 
Throughout  their  entire  lives  they  are  active,  greedy  feeders,  mostly 
herbivorous  in  habit;  and  where  present  in  numbers  necessarily  do 
much  harm  to  growing  vegetation. 

In  the  number  of  species  in  any  given  locality,  the  Locustidce  far 
outrank  the  Gryllidce,  being  excelled  in  this  respect  among  the  other 
Orthopteran  families  only  by  the  Acrididce  or  Locusts,  According 
to  Scudder,  194  species  of  the  family  are  known  from  the  United 
States.  Of  these,  40  have  been  taken  in  Indiana  and  are  described 
in  the  present  paper,  specimens  of  all  being  in  my  private  collection. 
This  is  seven  more  than  are  known  in  any  other  State  from  which 
lists  have  been  published  except  Nebraska,  where  Bruner  records 
the  presence  of  58  species.  McNeill  has  listed  27  from  Illinois; 
Smith  33  from  New  Jersey;  Osborne  24  from  Iowa,  and  Scudder  23 
from  all  New  England.  ' 

Six  sub-families  of  LocustidcB  occur  in  the  United  States  and  all 
are  represented  in  the  Indiana  fauna.  They  may  be  separated  by  the 
following  table: 


A  SYNOPSIS  OF  THE  SUB-FAMILIES  OF  LOCUSTIDiE  KNOWN  TO  OCCUR  IN 

INDIANA. 

a.    Tegmina  and  wings  present. 

ft.    Prosternal  spines  absent;  vertex  rounded  or  deflexed  without 
spine,  tubercle  or  cone;  tegmina  always  shorter  than  wings; 

hind  tibiae  with  an  apical  spine  on  each  side 

Phaneropteein^,  p.  342 

66.    Prosternal  spines  present;  vertex  either  terminating  in  a  sharp 

flat   spine   or  produced  upward  and   forward   in   a  rounded 

tubercle  or  prominent  cone;  hind  tibiae  with  an  apical  spine 

on  outer  side  only  or  on  neither. 

c.  Wing  covers  leaf -like,  broadly  expanded  in  the  middle, 
concave  within,  longer  than  the  wings;  vertex  termi- 
nating in  a  sharp,  flat  spine;  pronotum  crossed  by  two 

distinct  transverse  sulci Pseudophyllin^,  p.  358 

cc.  Wing  covers  narrow,  expanded  but  little,  if  any.  In  the 
middle,  often  shorter  than  the  wings;  vertex  termi- 
nating in  a  rounded  tubercle  or  prominent  cone;  pro- 
notum without,  or  with  only  one,  transverse  sulcus 

CONOCEPHAXIN^,  p.  362 
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aa.    Tegmina  and  wings  absent,  or  the  former  rudimentary. 

d.    Pronotum   extending  back  to  the  abdomen;  prosternal   spines 
present;    fore   tibiae    with    a    hearing    organ    near   the    base; 

tegmina  rudimentary Decticin^,  p.  392 

dd.  Pronotum  short,  not  covering  the  whole  top  of  thorax;  pro- 
sternal  spines  absent;  fore  tibiae  Avithout  a  hearing  organ 
near  the  base;  wholly  wingless. 

e.    Eyes   ovate,   vertical,   situated   on   the   side  of  the   basal 
joint  of  antennae;  ovipositor  ensiform,  curved  strongly 

upward Gryllacrin^,  p.  39."> 

ee.    Eyes  sub-rotund,  situated  partly  above  the  basal  joint  of 

the  antennae;  ovipositor  nearly  straight 

Stenopelmatin^,  p.  396 


Sub-family  PHANEROPTERIN^. 

The  species  of  this  suh-family  are  among  the  largest  of  our  Loeus- 
tidae,  and,  with  those  of  the  Pseudophyllinse,  are  commonly  known  as 
"Katydids."  The  apex  of  the  head  is  obtuse  or  rounded,  without 
cone  or  spine,  and  the  prosternum  is  unarmed.  The  wing  covers  are 
.•-horter  than  the  wings,  usually  expanded  in  the  middle,  and  of  a 
1)right  uniform  green  color.  The  wings  are  folded  like  a  fan  and  are 
long  and  strong,  the  insects  being  flyers  rather  than  leapers.  The 
hind  limbs,  being  seldom  used  except  to  give  themselves  an  upward 
impetus  at  the  beginning  of  flight,  while  long  and  slender,  are  pro- 
portionally much  smaller  in  diameter  than  in  the  sub-family  Conoce- 
plialince,  whose  members  leap  rather  than  fly. 

The  "katydids"  are  the  most  arboreal  of  all  of  the  Locustidce,  the 
great  majority  of  them  passing  their  entire  lives  on  shrubs  and  trees, 
where  they  feed  upon  the  leaves  and  tender  twigs,  and,  when  present 
in  numbers,  often  do  excessive  injury.  The  color  and  form  of  their 
wings  serve  admirably  to  protect  them  against  their  worst  foes,  the 
birds;  and  as  they  live  a  solitary  life,  i.  e.,  do  not  flock  together  in 
numbers  as  do  the  green  grasshoppers,  they  are  but  seldom  noticed 
by  man.  Their  love  calls,  or  songs,  however,  make  the  welkin  ring 
at  night  from  mid-August  until  after  heavy  frost,  and  though  but 
one  or  two  of  the  eight  species  found  in  the  State  make  a  note  in 
any  way  resembling  the  syllables  "Katy  did,  she  did,"  yet  all  are 
accredited  with  this  sound  by  the  casual  observer,  and  hence  the 
common  name  usually  given  to  the  members  of  this  sub-family. 
Their  call  is  seldom  made  by  day  for  the  obvious  reason,  that  it  might 
attract  the  attention  of  the  birds  and  so  lead  to  the  destruction  of 
the  songster.  As  twilight  approaches,  however,  the  male  of  each 
species  begins  his  peculiar  note,  which  is  kept  up  with  little  or  no 
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intermission  until  the  approach  of  day  warns  him  that  his  feathered 
enemies  will  soon  be  on  the  alert,  and  that  silence  will  be,  for  a  time, 
the  best  policy  to  pursue. 

From  the  other  Locustida,  the  katydids  differ  widely  in  their 
habits  of  oviposition.  The  eggs  are  not  deposited  in  the  earth  or  in 
twigs,  but  are  usually  glued  fast  in  double  rows  to  the  outer  surface 
of  slender  twigs,  or  are  inserted  in  the  edges  of  leaves.  The  eggs  of 
the  most  common  species  appear  like  small  flattened  hemp  seeds, 
and  usually  overlap  one  another  in  the  row  in  which  they  are  placed. 
On  account  of  this  method  of  oviposition,  the  ovipositors  of  the  katy- 
dids are  broader,  more  curved,  and  more  obtuse  at  the  end  than  in 
the  other  sub-families  whose  members  oviposit  in  the  earth,  in  rot- 
ten wood  or  in  stems  of  grass.  This  sub-family  is  represented  in  In- 
diana, so  far  as  known,  by  three  genera,  which  may  be  separated  by 
the  following  table: 

KEY  TO   GENEBA  OF  INDIANA  PHANEROPTERINiE. 

a.  Wing  covers  of  nearly  equal  breadth  throughout;  fastigium  of  ver- 
tex no  broader  than  the  first  antennal  joint;  supra-anal  plate  of 
male  with  a  long  decurved  spine  which  is  notched  at  the  end 

XLI.    SCUDDERIA,  p.  343 

aa.    Wing  covers  widest  in  the  middle;  fastigium  of  vertex  much  broader 
than  the  first  antennal  joint;  supra-anal  plate  of  male  not  as  above, 
b.    Hind  femora  but  little,  if  any,  shorter  than  wing  covers;  ovi- 
positor well  developed,  curved  gradually  upward. 

XLII.  Amblycorypha,  p.  350 

bb.    Hind  femora  much  shorter  than  wing  covers;  ovipositor  very 

short,  turned  abruptly  upward 

XLIII.    MiCROCENTRUM,  p.  353 


XLI.     ScuDDERiA  Stal  (1873). 

This  genus  includes  katydids  of  medium  size,  with  wing  covers 
long,  narrow,  of  nearly  equal  width  throughout,  and  rounded  at  the 
ends.  The  fastigium  of  vertex  is  acuminate,  scarcely  deflexed  and 
very  narrow,  while  the  vertex  itself  is  compressed,  and  hollowed  out 
on  either  side  for  the  better  accommodation  of  the  eyes,  which  are 
nearly  hemispherical.  The  fore  and  middle  femora  are  unarmed 
beneath,  while  the  hind  femora  are  long  and  slender,  almost  equal- 
ing the  length  of  the  wing  covers  in  some  of  the  species.  The  ovi- 
positor is  short,  broad,  curved  sharply  upward,  and  has  the  apical 
third  finely  crenate  on  both  margins.  The  males  are  readily  dis- 
tinguished from  those  of  the  other  genera  by  having  both  anal  plates 


^•14  HKPOirr  OF  state  geologist. 

projected  into  long  eurvod  processes;  the  one  from  the  supra-anal 
plate  curving  downward  and  notched  or  forked  at  the  end,  that  from 
the  sub-anal  curving  upward,  and  likewise  notched.  The  form  of 
these  processes,  together  with  that  of  the  notches,  serve  as  valuable 
characters  in  distinguishing  the  species.  Eight  species  have  been 
described  from  the  United  States,  four  of  which  arc  known  to  occur 
in  Indiana. 


KEY    TO    INDIANA    SPECIES    OF   SCUDDEBIA. 

a.    Length  of  posterior  femora  28  or  more  mm. 

h.  Notch  of  supra-anal  spine  of  male  square  with  a  minute  median 
tooth,  the  notch  as  wide  as  the  middle  of  the  upturned  sub- 
anal  spine,  and  embracing  the  latter  when  in  natural  posi- 
tion; the  lateral  processes  slender  and  compressed 

8()  texensis,  p.  344 
>)h.    Notch  of  supra-anal  spine  of  male  acute,  without  median  tooth, 
and   much   narrower  than  the  middle  of  the  upcurved  sub- 
anal   spine;  the  lateral  processes  (at  side  of  notch)   broadly 
rounded  with  the  lower  margin  thinner,  touching  only  and  not 

embracing  the  upturned  sub-anal  spine 

81  curvicauda,  p.  345 
(ut.    Length  of  posterior  femora  less  than  25  mm. 

c.    Notch    of    supra-anal    spine    of    male    very    similar    to    that   of 

nirviccuKhi.:  tegmina  nnich  broader  than  depth  of  body 

82  pistillata,  p.  347 

cc.    Notch  of  supra-anal  spine  of  male  deep  and  rounded,  forming 

a  curious  fork-like  appendage,  the  lateral  processes  of  which 

are  much  swollen:  tegmina  no  broader  than  depth  of  body.  . .  . 

83  furcata,  p.  348 

80.     SouDDERiA  TEXENSIS  Saussure-Pictet.     The  Texas  Katydid, 

Sciukkria  tfreti-^ij^  Sauss-Pict.,     136,   1S97.  328,    Plate  15,  Figs.   18-19; 

Scudd.,   182,  1898,  273,  277,  Fig.  1;  Id.,    18  8,  1900,  69. 
Scmhleriacurviraufbi  Bl. ,  7.  1893,  99;  Bent..  3,  ^^.  1894,  275,  Plate  VU, 

Figs.  5,  6;  Lugger,  84,  1898,  216,  Fig.  138.* 

Tegmina,  wings  and  legs  bright  grass  green;  body  and  face  some- 
what paler,  approaching  a  whitish  in  dried  specimens.  Pronotnm 
much  longer  than  broad,  narrower  in  front  than  behind,  and  with  a 
yellowish  line  along  the  lateral  carina^.  Posterior  femora  very  slen- 
der, armed  beneath  on  inner  carina  with  three  or  four  minute  spines. 

Measurements:  Length  of  body,  male,  32  mm.,  female,  2.">  mm.; 
of  pronotum,  male,  (5.5  mm.;  of  tegmina,  male,  37.5  mm.:  of  wings 

'The  synonymy  of  the  species  of  Scudderia  has,  in  the  past,  been  so  badly  mixed,  that 
it  is  difficult  to  say  just  what  species  was  referred  to  by  any  writer.  Mr.  Scudder,  in  his 
monopraph  entitled,  "The  Orthoptcran  Group  Scudderiiv"  (Proceedings  Americau  Acad- 
emy Arts  and  Science,  XXXIII,  ISOS,)  finally  brought  order  out  of  chaos,  and  fixed  the 
present  standing  of  each  species. 
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beyond  tegmina,  6  mm.;  of  hind  femora,  male,  oO  mm.,  female,  32 
mm.;  of  ovipositor,  7  mm.    Width  of  tegmina,  6.5  mm. 

Texensis  is,  in  Indiana,  one  of  the  most  common  of  the  katydids. 
It  has  been  taken  in  Crawford,  Vigo,  Putnam,  Henry,  Wells,  Fulton, 
Marshall.  Porter,  Starke  and  Lake  counties.  According  to  Scudder, 
it  ranges  over  the  United  States  east  of  the  Great  Plains.  In  south- 
ern Indiana  it  probably  reaches  maturity  about  July  15th.  The 
earliest  date  on  which  I  have  taken  it  was  July  22d,  in  Putnam 
County. 

The  eggs  of  texensis  are  laid  in  the  edges  of  leaves  between  the 
upper  and  lower  epidermis,  and  at  first  are  so  thin  that  they  are  not 


Fig.  77.    a.    Extremity  of  male  abdomen  of  iScwdderta  texe/i«M  Sauss.—Pict.    b.  Dorsal  view 
of  anal  segment  of  same.    (After  Scudder.) 

noticeable  except  when  the  leaf  is  held  between  one's  self  and  the 
light.  They  are  loosely  inserted  in. these  pockets  made  by  the  ovi- 
positor of  the  mother,  and  as  they  swell  in  coming  in  contact  -with 
the  ruptured  tissues  of  the  plant,  they  are  held  tightly  in  place.  The 
winter  of  this,  as  well  as  of  the  other  species  of  the  genus,  is  passed 
in  the  egg  stage,  the  young  appearing  about  the  last  of  April. 

This  insect  is  probably  less  arboreal  than  any  other  species  of 
katydid,  as  it  is  often  found  clinging  to  the  tall,  coarse  grasses  and 
sedges  which  grow  near  the  borders  of  lakes,  ponds  and  in  damp 
ravines,  and  to  the  coarse  weeds  along  the  margins  of  prairies  and 
meadows.  When  approached,  it  flies  rapidly  in  a  zigzag,  noiseless 
manner  for  a  long  distance  to  another  clump  of  grass  or  weeds,  or 
to  the  lower  branches  of  an  oak,  a  tree  in  which  it  delights  to  dwell. 

81.     ScUDDERiA  CURVICAUDA  (DeGeer).     The  Ciirve- tailed  Katydid. 

Scudderia    rnrvimudu    De   G.,    5  7,    UI,    1773,    446,    Plate    38.    Fig.    3; 

Bninn.,   38,  1878,  240;  Sauss.-Pict.,    136,  1897,  331,  Plate  15, 

Fig.  20;  Scudd.,   182,  1898,  274-278,  Fig.    3;    Id..    18  8,    1900. 

68. 
Phaneroptem  au(/iixtif(ili<i  Harr.,  7  1.   1841,  129. 

Scudderia  anr/nKfifolia  Scudd.,    168,  1892,  67  (uote  of  set  to  music). 
Scudderia  furndata  BL,    7,   1893,   100;   Beut. ,  3,  VI,  1894,  275;  Lugger, 

84,  1898,  217,  Figs.  139-140. 

52-Qeol. 
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This  species  closely  resembles  S.  texensis  in  size  and  general  ap- 
pearance, and  the  females  of  the  two  are  difficult  to  distinguish;  the 
males,  however,  are  readily  separated  by  the  different  form  of  the 
notch  of  the  supra-anal  spine.  The  general  color  of  the  two  species 
is  the  same,  but  the  yellow  carinal  lines  of  the  pronotum  are  less  dis- 


Fig.  78.     (a)     Extremity  of  male  abdomen  of  iJcufiderta  curricaurfa  (De  Geer). 
(6)    Dorsal  view  of  anal  fegment  of  same.    (After  Scudder.) 

tinct  or  wholly  wanting  in  ^urviravda.  The  wing  covers  vary  in 
width,  but  are  usually  broader  than  in  texensis;  and  longer  and  much 
less  broad,  proportionally,  than  in  the  next  species,  S.  pistillata. 
The  females  of  curvicauda  are  more  robust,  and  have  the  serrations 
on  the  margins  of  ovipositor  less  prominent  than  those  of  texensis. 

Measurements:  Male — Length  of  body,  23  mm.;  of  tegmina,  35-37 
mm.;  of  posterior  femora,  28-30  mm.;  of  pronotum,  6  mm.  Width 
of  tegmina,  7-8  mm.  Female — Length  of  body,  25  mm.;  of  tegmina, 
38  mm.;  of  posterior  femora,  32  mm.;  of  ovipositor,  7  mm.  Width 
of  tegmina,  8.5  mm. 

Curvicauda  probably  occurs  in  all  portions  of  the  State,  but  is  less 
common  than  texensis.  It  has  been  taken  in  Lake,  Starke,  Fulton, 
Marshall,  Kosciusko,  Putnam,  Vigo  and  Posey  counties  and  is  espe- 
cially common  about  the  marshy  meadows  bordering  some  of  the 
lakes  and  tamarack  swamps  of  northern  Indiana.  The  earliest  date 
on  which  a  mature  specimen  ^vas  taken  was  July  10th,  in  Knox 
County.  The  general  range  of  curvicauda  is  the  same  as  that  of 
texensis.  The  habits  of  flight,  as  far  as  noted,  are  also  essentially 
the  same  as  in  that  species. 

In  New  Jersey,  according  to  J.  B.  Smith,  both  curvicauda  and 
texensis  are  very  common  on  cranberry  bogs,  and  destroy  many  of 
the  berries.  They  eat  into  the  fruit  to  get  at  the  seed,  which  they 
devour,  and  leave  the  berry  to  dry  up.  A  flock  of  turkeys  which 
will  destroy  the  young  of  these  katydids  and  drive  off  those  that  are 
winged  is  probably  the  most  effective  remedy. 

Mr.  S.  H.  Scudder,  who  has  studied  carefully  the  songs  of  many 
species  of  Orthoptera  and  has  even  set  a  number  of  them,  including 
that  of  curvicauda,  to  music,  has  given  a  pleasing  account  of  its 
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song,  from  whicli  I  take  the  following  extract:  "It  is  more  noisy 
by  night  than  by  day;  and  the  songs  differ  considerably  at  these  two 
times.  The  day  song  is  given  only  during  sunshine,  the  other  by 
night  and  in  cloudy  weather.  I  first  noticed  this  while  watching  one 
of  the  little  creatures  close  beside  me;  as  a  cloud  passed  over  the  sun 
he  suddenly  changed  his  note  to  one  with  which  I  was  already  famil- 
iar, but  without  knowing  to  what  insect  it  belonged.  At  the  same 
time  all  the  individuals  around  me,  whose  similar  day  song  I  had 
heard,  began  to  respond  with  the  night  cry;  the  cloud  passed  away, 
and  the  original  note  was  resumed  on  all  sides.  Judging  that  they 
preferred  the  night  song  to  that  of  the  day,  from  their  increased 
stridulation  during  the  former  period,  I  imitated  the  night  song  dur- 
ing the  sunshine,  and  obtained  an  immediate  response  in  the  same 
language.  The  experiment  proved  that  the  insects  could  hear  as 
well  as  sing.  *  *  *  The  note  by  day  is  hzrwi  and  lasts  for  one- 
third  of  a  second.  The  night  song  consists  of  a  repetition,  ordinarily 
eight  times,  of  a  note  which  sounds  like  tchw.  It  is  repeated  at  the 
rate  of  five  times  in  three-quarters  of  a  second,  making  each  note 
half  the  length  of  the  day  note." 

82.     SCUDDERIA  PISTILLATA  Bruiiiier. 

Scudderia pistillata  Brnnn.,  38,  1878,240;  Beut.,  3,  VI,  1894,  276;  Sauss. 
Pict.,  136,  1897,  328,  332;  Lugg.,  84,  1898,  220,  Figs.  144, 
145;  Scudd.,   18  2,  1898,  273,  277;  Id.,    18  8,  1900,  69. 

This  species  is  closely  allied  to  S.  curvicauda  but  is  shorter  bodied, 
broader  winged  and  shorter  legged.  The  notch  of  supra-anal  spine 
of  male  is  very  similar  to  that  of  the  male  curvicauda,  but  the  lateral 
processes  are  sub-triangular  and  distinctly  tapering  instead  of  well 
rounded  and  of  sub-equal  breadth  as  in  the  latter  species.    The  sub- 


Fig.  79.     Scudderiapiitillata  Brunn.  Fig.  80.    (a)    Extremity  of  male  abdomen  of 

Male.     (After  Lugger).  Scudderia  piatillata  Brunn.   (6)  Dorsal  view 

of  anal  segment  of  game.  (After  Scudder). 

anal  spine  is  also  shorter  than  in  curvicauda.  The  short,  broad 
tegmina  and  the  short  hind  femora  of  pistillata  are  the  characters 
which  most  readily  distinguish  the  two. 
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Measurements:  Male — Length  of  body,  19  mm.;  of  tegmina,  32 
ram.;  of  hind  femora,  21  mm.;  of  pronotum,  5.5  mm.;  width  of 
tegmina,  10  mm.  Female — Length  of  body,  19  mm.;  of  tegmina, 
27  mm.;  of  hind  femora,  20  mm.;  of  pronotum,  5.5  mm.;  of  ovipositor, 
6.5  mm.;  width  of  tegmina,  9  mm. 

Pistillata  is  a  species  of  northern  range,  its  general  distribution 
being  "Northern  United  States  and  Canada  east  of  the  Great  Plains." 
It  is  a  scarce  insect  in  Indiana,  having,  up  to  the  present,  been  taken 
in  small  numbers  only  about  the  peat  bogs  and  borders  of  lakes  in 
I'ulton  and  Kosc-iusko  counties.  Mr.  Scudder,  in  his  revision  of  the 
group,  was  mistaken  in  referring  the  species  described  in  my  former 
paper  under  the  name  of  furculaia  to  pistillata;  as  the  measurements 
in  my  paper  will  prove.  They  belonged  to  curvicauda  as  at  present 
limited,  and  are  so  placed  in  this  paper. 

83.     SouDDERiA  FURCATA  Bruuner.     The  Fork-tailed  Katydid. 

Sciuhleria  furcaid  Brumi.,    38,   1878,  239,   Fig.   72;  Bl.,    7,    1893,   101; 

Bent.,   3,  YI,   1894,  275;    Sauss.-Pict.,     136,    1897,    328,    331, 

Plate  15,  Figs.  16,  17;  Scudd.,   182,  1898,  275-284,  Fig.  8;  Id., 

188,  1900,  68. 
Seu/lderm  ungiuiti/oluiBl.,  7,  1893,  102. 
Phaneroptera  curvicauda 'Riley,    115,  1874,  164,  Figs.,   50,   61.      (Text   in 

part. ) 

This  is  the  smallest,  and  at  the  same  time,  our  most  common 
species  of  the  genus.  The  general  color  is  a  dark  leaf  green,  the 
head  and  pronotum  paler;  the  latter  without  trace  of  yellow  on  its 
carinse.  The  anterior  margin  of  the  pronotum  is  but  slightly  nar- 
rower than  the  posterior,  whereas  in  the  three  preceding  species  the 
difference  in  width  is  plainly  perceptible.  The  notch  of  the  supra- 
anal  spine  of  the  male  is  deep  and  rounded,  forming  a  curious  fork- 
like  appendage,  the  lateral  processes  of  which  are  much  swollen. 


Fig.  81.    Scuilderia  furrata   Brunn.    Male. 
(After  LugKcr.) 


Fig.  82.  (a)  Kxtreinity  of  male  abdomen 
of  Scudderia  fiircata  Brunn.  (6)  Dorial 
view  of  anal  segment  of  same.  (After 
Scudder.) 


Measurements:     Male — Length  of  body,  14-16  mm.;  of  tegmina, 
26-31  mm.;  of  posterior  femora,  19-22  mm.;  of  pronotum,  5  mm. 
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Width  of  tegmina,  6  mm.  Female— Length  of  body,  18  to  20  mm.; 
of  tegmina,  26-30  mm.;  of  posterior  femora,  22  mm.;  of  ovipositor, 
5  mm. 

Furcata  occurs  in  all  portions  of  the  State,  having  been  taken  in 
every  county  where  collections  have  been  made.  Its  general  range 
includes  the  United  States  and  southern  Canada  east  of  the  Great 
Plains.  In  central  and  southern  Indiana  the  first  mature  specimens 
appear  about  July  15th,  but  they  do  not  become  plentiful  before  the 
first  of  August,  and  I  have  seen  the  nymphs  in  Vigo  County  as 
late  as  September  18th.  It  is  most  frequently  seen  on  the  low 
bushes  and  trees  about  the  margin  of  thickets  and  along  fence  rows, 
but  in  the  prairie  country  north  it  frequents  coarse  grasses  and  weeds 
in  company  with  the  preceding  species.  Its  flight  is  noiseless  and 
seemingly  without  direction,  and  is  not  so  prolonged  as  that  of  S. 
texensis.  I  have  seen  the  adult  of  this  species  captured  and  borne 
away  by  the  sand  wasp. 

Dr.  C.  V.  Eiley  (loc.  cit.),  gives  the  following  account  of  the  egg 
laying  habits  of  furcata;  "The  female  stations  herself  firmly  by  the 
middle  and  hind  legs  on  twigs  or  leaves  contiguous  to  the  one  selected 
to  receive  the  eggs.  This  leaf  is  then  grasped  by  the  front  feet  and 
held  in  a  vertical  position,  while  the  edge  is  slightly  gnawed  or  pared 
off  by  the  jaws  to  facilitate  the  entrance  of  the  point  of  the  oviposi- 
tor. When  this  is  done  the  abdomen  is  ctirved  under  and  brought 
forward,  and  the  ovipositor  is  seized  on  its  convex  edge  by  the  mandi- 
bles and  maxillae,  which,  with  the  aid  of  the  palpi,  guide  the  point  to 
that  portion  of  the  leaf  prepared  to  receive  it.  After  gentle,  but 
repeated  efforts,  the  point  of  the  instrument  is  finally  inserted  be- 
tween the  tissues  of  the  leaf,  and  gradually  pushed  in  to  more  than 
half  its  length.  As  soon  as  the  cavity  is  formed,  the  egg  is  extruded, 
and  passed  slowly  between  the  semi-transparent  blades  of  the  ovi- 
positor. As  the  egg  leaves  the.  ovipositor  the  latter  is  gradually  with- 
drawn, while  the  egg  remains  in  the  leaf,  retained  in  place,  probably, 
by  a  viscid  fluid  that  is  exuded  with  it.  As  many  as  flve  of  the  eggs 
are  sometimes  deposited  in  one  row  in  the  same  leaf,  but  more  often 
they  are  single. 

Of  the  call  note  of  furcata  Riley  also  states:  "The  shrill  of  the 
male  is  by  no  means  so  loud  as  that  of  the  oblong-winged  katydid, 
AmUycorypha  oblongifolia  DeGeer,  in  which  its  sound  is  always 
drowned  in  the  woods.  It  consists  of  a  softer  zeep,  zeep,  sometimes 
uttered  singly,  but  generally  thrice  in  succession.  The  call  is  occa- 
sionally responded  to  by  a  faint  chirp  from  the  females,  produced  by 
stretching  out  their  wings  as  if  for  flight,  and  is  as  often  heard  in 
the  day  as  at  night." 
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XLII.     Amblycorypiia  Stal  (1874). 

Head  with  the  vertex  flat  and  without  spines;  its  fastigium  de- 
flexed,  much  broader  than  the  first  antennal  joint;  eyes  elliptical  or 
oblong  oval.  Wing  covers  broad  and  rounded  at  the  tip.  Stridulat- 
ing  organ  of  the  male,  brownish,  opaque,  traversed  by  a  strong  green 
cross-vein.  Supra-anal  plate  of  male  short,  truncate;  sub-anal  plate 
short  and  broad  at  base,  narrower  at  apex,  with  a  broad  triangular 
notch,  the  tips  at  side  of  which  end  in  a  short,  blunt,  spine-like 
process.  Ovipositor,  broad,  of  medium  length,  curved  gradually  up- 
ward from  the  middle;  obtuse  or  rounded  at  the  end,  and  with  the 
apical  half  sharply  and  strongly  serrate  on  both  edges.  Six  species 
are  listed  by  Scudder  from  the  United  States.  Of  these,  three  are 
known  to  occur  in  Indiana. 

KEY   TO   INDIANA   SPECIES   OF   AMBLYCORYPIIA. 

a.    Size,  large;  tegmina,  34  to  37  mm.  in  length;  those  of  the  male  ex- 
ceeding the  tip  of  posterior  femora 84  oblongifoUa,  p.  350 

aa.  Tegmina  not  more  than  30  mm.  in  length:  those  of  the  male  some- 
times reaching  but  not  exceeding  the  tip  of  the  posterior  femora. 
6.    Size,  medium;  greatest  breadth  of  tegmina  contained  less  than 

three  times  in  their  length;  ovipositor  strongly  curved 

85  rotundifoUa,  p.  352 

hh.    Size,   small;   greatest   breadth   of  wing   covers   contained   from 

three   and   one-fourth   to  three   and   one-half  times   in   their 

length;  ovipositor  but  moderately  curved 86  vhleri,  p.  353 

84.     AiiBLYCORYPHA  OBLONGiFOLiA   (DeGeer).      The  Oblong   Leaf- winged 
Katydid. 
Locmta  ohloncjifolki  DeG.,  5  7,  lU,  1773,  445,  Plate  38,  Fig.  2. 
Phylloptcra  obloiujifolia  Harris,  7  2,  1862,  159  (Text  only);  Scudd.,    14  1, 

Vn,  1862,"  444. 
Amhli/con/pha  obloiu/ifolia  BmnneT,    38,    1878,    266;   BL,    7,    1893.    104; 
Beut.,    3,    VI,    1894,   278;    Lugger,    84,    1898,    222,   Fig.    147; 
Scudd.,   188,  19(X),  70. 

This  is  the  largest  of  the  three  species  occurring  in  the  State, 
measuring  about  45  mm.  to  the  end  of  the  wing  covers,  which  are  3.3 
times  as  long  as  wide.  The  wings  exceed  the  wing  covers  by  5  to  6.5 
mm.  Anterior  margin  of  pronotum  much  narrower  than  the  pos- 
terior, the  lateral  carinse  sharply  defined;  the  hind  margin  of  deflexed 
lateral  lobes  broadly  rounded.  Tne  inner,  lower  carina  of  posterior 
femora  armed  with  six  to  12  rather  strong  teeth.  General  color  a 
bright  pea-green,  the  shrilling  organ  of  the  male  brownish,  with  a 
heavy  green  cross-vein.  The  abdomen  yellowish  or  brownish  green. 
Specimens  sometimes  occur  which  are  wholly  pink  or  rose  color. 
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Measurements:  Male — Length  of  body,  21  mm.j  of  tegmina,  38 
mm.;  of  posterior  femora,  30  mm.;  of  pronotum,  6.5  mm.  Female — 
Length  of  body,  23  mm.;  of  tegmina,  36  mm.;  of  posterior  femora, 
31  mm.;  of  ovipositor,  11.5  mm.    Width  of  tegmina  of  male,  11.5. 


Fig.  83.    Amblycorypha  oblongifolia  (DeG .)    Female.    (After  Lugger). 

The  oblong-winged  katydid  is  a  common  species  throughout  the 
State,  its  general  range  including  the  northern  United  States  and 
Canada,  east  of  the  Great  Plains.  In  southern  Indiana  it  becomes 
mature  about  July  20th,  and  in  the  northern  counties  probably  a 
fortnight  later.  A  number  of  pink  specimens  have  been  taken  from 
low  meadows  near  Bass  Lake,  Starke  Comity,  by  Mr.  Frank  Hay. 
Two  of  these  are  in  my  private  collection.  They  were  taken  in  a 
large  marshy  meadow  in  the  lowlands  bordering  Yellow  River.  The 
causes  which  produce  this  curious  "sport,"  by  which  a  grass  green 
is  changed  to  a  delicate  pink,  are,  as  yet,  unknown.  Scudder  has 
said  that  "One  thinks  at  once  of  aiitumn  leaves  and  their  change 
from  green  to  red  and  notices  that  these  pink  katydids  all  occur  in 
the  autumn."  In  Indiana  the  pink  specimens  have  been  taken  in 
early  August,  long  before  frost  and  before  any  noticeable  change 
in  the  surrounding  vegetation. 

Ohlongifolia  frequents  the  shrubbery  and  flowers  of  the  golden-rod 
and  other  Composite  along  fence  rows  and  the  edges  of  thickets  and 
woods,  especially  in  damp  localities;  and  when  flushed,  flies  with  a 
kind  of  whirring  noise,  alighting  on  fence  or  the  lower  branch  of 
tree.  I  have  often  located  the  male  by  its  note,  which  to  rwe  is  a 
creaking  squawk — like  the  noise  made  by  drawing  a  fine-toothed 
comb  over  a  taut  string.  It  is  usually  but  once  repeated,  though 
sometimes  three  times.  On  several  occasions  it  has  been  made  after 
the  insect  was  in  my  fingers.  McNeill  says  that  it  is  a  "quick,  shuffl- 
ing noise  which  resembles  'katy'  or  "^katydid'  very  slightly." 
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85.     Amblycorypha  kotuxdifolia  (Scudder).     Tlie  Rouud- winged  Katy- 
did. 
Phi/llopteni  rolnmli/olid  Scudder,    14  1,  VU,  1862.  445. 

AniUi/ron/pha   ratundiJoUa   Bruuner,    38,    1H78,    268;    BL,    7,    1893,    105; 
Beut.,  3,  ^^,  1894,  277,   Plate  VI,  Fig.  2;    Lugger    84,    1898, 
222,  Fig.  146;  Scudd.,    188.  1900,  70. 
Phylloptera  ubloiir/i/olid  KsiTris,  72,  1862,  Fig.  75  (Not  text) ;  Riley,  115, 
1874,  169,  Fig.  55  (Text  in  part). 

The  length  of  .4.  roiundifolia  is  about  32  mm.  to  the  end  of 
tegmina,  which  are  proportionally  much  broader  than  those  of  ohlong- 
ifolia.  The  posterior  femora  reach  the  tip  of  tegmina  in  the  male, 
a  little  longer  in  the  female;  armed  on  the  lower,  inner  carina  with 
four  or  five  minute  teeth.     Anterior  margin  of  pronotum,  especially 


Fig.  84.    Amblycorypha  rotundifoUa  (Scudd.)     Female.    6  Enlarged  end  of  ovipositor. 

(After  Riley.) 

in  the  female,  but  little  narrower  than  posterior;  the  hind  margin  of 
deflexed  lateral  lobes  oblique  and  less  broadly  roundpd  than  in  ohlong- 
tfolia.  The  ovipositor  is  more  curved  and  more  strongly  serrate  than 
in  either  the  preceding  or  the  following  species.  The  color  is  essen- 
tially the  same  as  that  of  ohlongifolia.  Pink  specimens  have  been 
recorded  from  Pennsylvania,  but  they  a})pear  much  more  rarely 
than  in  the  preceding  species. 

Measurements:  Male — Lciigih  of  l)0(ly.  li)  nun.:  of  tcgiuina.  27 
mm.;  of  posterior  femora,  25  mm.;  of  pronotum,  5  mm.;  width  of 
tegmina,  10  mm.  l^Vmale — Leng-fh  of  body,  20  mm.;  of  tegmina,  27 
mm.;  of  pronotum,  (i  mm.;  of  ovipositor,  10  mm.;  width  of  tegmina, 
10  mm. 

The  round-winged  katydid  is  also  a  common  insect  throughout  In- 
diana, though  more  abundant  in  the  southern  half  of  the  State.  It 
is  more  of  a  terrestrial  speci(>s  tluni  ohlongifolia,  being  often  seen  on 
the  ground,  or  on  the  clumps  of  tall  grass  and  weeds,  which  grow  in 
damp  ravines.  Its  flight  is  comparatively  noiseless  and  less  prolonged 
1h;in  that  of  tlic  ])iH'('eding  s])ecies.  In  southern  Indiana  the  males 
become  mature  about  (he  fifth  of  July;  the  females  a  week  later. 
Of  its  note,  Mr.  Scudder  savs:     ''This  insect  stridulates  l)oth  bv  dav 
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and  b}^  night,  and  Mdthout  variation.  The  song  consists  of  from  two 
to  four  notes — sounding  like  chic-a-chcc — repeated  rapidly  so  as  to 
be  almost  confounded,  and  when  three  requiring  just  one-third  of  a 
second;  the  song  is  repeated  at  will,  generally  once  in  about  five 
seconds,  for  an  indefinite  length  of  time." 

86.     Amblycorypha  uhleri  Brunner.     Uhler's  Katydid. 

Amhlycorypha  uhleri  Braun. ,  38,  1878,  267;   Bl.,    7,    1893,   106;  Lugg., 
84,  1898,  223;  Scudd.,   18  8,  1900,  70. 

Uhler's  katydid  is  our  smallest  species  of  the  genus,  measuring  but 
about  27  mm.  to  end  of  tegmina.  The  posterior  femora  are  armed  as 
in  rotundifolia,  and  slightly  exceed  the  tegmina  in  both  sexes.  Pro- 
notum  narrower  in  front,  the  anterior  half  of  lateral  carinaa  rounded, 
the  posterior  rather  sharp;  the  hind  margin  of  lateral  lobes  as  in 
rotundifolia.  The  male  has  longer  wings  and  narrower  tegmina  than 
the  female.  Ovipositor  less  curved  than  in  either  of  the  other  spe- 
cies, the  apical  half  with  comparatively  strong  serrations  on  both 
margins.     General  color  a  light  grass  green. 

Measurements:  Male — Length  of  body,  14  mm.;  of  tegmina,  23 
mm.;  of  hind  femora,  20  mm.;  of  Avings  beyond  tegmina,  5  mm. 
Female — Length  of  body,  17.5  mm.;  of  tegmina,  22  mm.;  of  hind 
femora,  23  mm.;  of  wings  beyond  tegmina.  3  mm.:  of  ovipositor. 
8.5  mm. 

This  species  is  much  less  common  than  either  of  the  preceding, 
having  been  taken  only  in  Vigo  County,  where  it  frequents  the  tall 
sedges  and  willows  bordering  the  large  ponds  in  the  Wabash  River 
bottoms;  and  in  Crawford  County  near  Wyandotte  Cave,  where  a 
number  were  secured,  on  grass  and  herbs.  The  young  feed  upon  the 
leaves  of  the  black  and  scarlet  oaks,  Quercus  velutina  Lam.  and 
Q.  coccinea  Wang,  and  the  perfect  insect  is  often  found  on  or  beneath 
these  trees.  It  has  been  recorded  before  from  New  Jersey,  Mary- 
land and  the  District  of  Columbia,  and  ranges  southwest  to  Texas. 


XLIII.     MiCROCENTRUM  Scudder  (1862). 

Size,  large.  Wing  covers  moderately  expanded  in  the  middle,  much 
longer  than  the  posterior  femora,  and  with  the  outer  border  sloping 
off  quite  sharply,  thus  causing  the  tip  to  be  more  pointed  than  in 
Amhlycorypha.  Vertex  much  as  in  that  genus,  slightly  furrowed. 
Eyes  broadly  oval,  very  prominent.  Hind  legs  slender  and  very 
short,  the  femora  but  little  more  than  half  as  long  as  the  tegmina. 
Anal  plates  of  male  not  prolonged;  the  supra-anal  bluntly  rounded; 
the  sub-anal  forked  at  the  tip  as  in  Amhlycorypha.     Ovipositor  very 
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short,  bent  abruptly  upward,  bluntly  pointed,  and  with  the  apical 
third  finely  serrate  above. 

Two  species  occur  in  the  United  States,  but  one  of  which  has,  as 
yet,  been  taken  in  Indiana.  Since  the  other,  M.  retinerve  Burm., 
may  in  time  be  found  in  the  southern  half  of  the  State,  the  follow- 
ing key  will  enable  the  student  to  separate  the  two: 

KEY    TO    THE    SPECIES    OF    MICROCENTRUM. 

a.    General  color  bright  green;  fi'ont  border  of  pronotum  sinuate,  with  a 
slight  rounded  median  projection;  hind  femora  one-half  the  length 

of  tegmina 87  laurlfolmm,  p.  354 

aa.  G-eneral  color  yellowish  green;  front  border  of  pronotum  truncate, 
without  median  tooth;  hind  femora  more  than  one-half  the  length 
of  tegmina  retinerve 

87.     MiOROCENTRUM  LAURiFCTLiuM  ( L. )   The  Larger  Angular- winged  Katy- 
did.    The  Oblique- winged  Katydid. 
Gn/llm  laurifolim  L.,  8  1 ,  11,  1767,  695,  17. 

Phylloptera  iauHfolia  Burm.,  40,  II,  1838,  693;  Serv.,   196,  1839,  404. 
MicrocentmmlaurijWuim  Brunn.,  38,  1878,  334,  .339;  Bl. ,  7,1893,  107;  Id., 
15,    1899,   215,  Figs.   47,  49;  Beut.,  3,  VI,  1894,  278,  Plate  XI, 
Fig.  3;  Lugg.,  84,  1898,  224,  Figs.  148,  149,  150;  Scudd.,   188, 
1900,  70. 
Mkrocetitrum  affiUafum  Scudd.,   14  1,  YII,  1862,  447,  Fig.  5. 
MicroeentnisretinerviaRilej,    115,  1874,  155,  Figs.  43-47. 

This  is  the  largest  species  of  "katydid"  found  in  the  State,  both 
sexes  measuring  two  inches  and  more  to  the  tip  of  the  wings.  The 
general  color  is  light,  grass  green,  the  body  yellowish  green,  lighter 
beneath.  The  vertex  is  quite  broad,  with  its  center  hollowed  out  so 
as  to  form  a  shallow  pit,  which  is  more  prominent  in  the  male.  The 
pronotum  is  about  as  broad  as  long,  its  anterior  margin  a  little 
sinuate  and  usually  possessing  a  slight  median  tooth,  though  this  is 


Fig.  85.    Microcentum  lauri/olium  {L.)     Male.    (After  Riley). 

sometimes  obsolete,  or  is  replaced  with  a  shallow  notch.  The  over- 
lapping dorsal  surface  of  the  wing  covers  form  a  sharp  and  prominent 
angle  with  the  lateral  portions,  whence  the  common  name. 
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Measurements:  Male — ^Length  of  body,  25  mm.;  of  tegmina,  42 
mm.;  of  posterior  femora,  22.5  mm.;  of  pronotum,  6  mm.;  width  of 
tegmina,  13  mm.  Female — Length  of  body,  30  mm.;  of  tegmina, 
46  mm.;  of  posterior  femora,  24  mm.;  of  ovipositor,  5  mm.;  width  of 
tegmina,  14  mm. 

In  the  country  it  is  this  insect  Avhich  is  most  commonly  called 
"the  katydid,"  and  the  note  of  Gyrtophyllus  perspicillatus  L.  is  usually 
attributed  to  it,  but  its  true  note  may  be  represented  "by  the  syllable 
Hie,'  repeated  from  eight  to  twenty  times  at  the  rate  of  about  four 
to  the  second."  However,  M.  laurifolium  is  probably  less  common  in 
Indiana  than  the  broad-winged  katydid,  with  which  it  is  confused. 
I  have  taken  it  in  but  three  counties,  viz.,  Putnam,  Vigo  and  Marion. 
It  is  evidently  attracted  by  light,  being  occasionally  found  in  the 
gutters  beneath  electric  lights.  It,  perhaps,  occurs  throughout  the 
State,  as  its  general  range  is  given  as  the  "United  States  east  of  the 
Eocky  Mountains,"  but  it  is  nowhere  in  Indiana  so  common  as  to  be 
injurious. 

The  eggs  of  M.  laurifolium  are  usually  glued  in  double  rows  on 
the  sides  of  slender  twigs,  which  have  been 
previously  roughened  with  the  jaws  and  other- 
wise prepared  for  a  place  of  deposit.  The 
two  rows  are  contiguous  and  the  eggs  of  one 
alternate  with  those  of  the  other.  Those  of 
the  same  row  overlap  about  one-fourth  their 
length.  They  are  of  a  grayish  brown  color, 
long  oval  in  shape,  very  flat,  and  measure 
5.5x3  mm.  They  are  usually  deposited  in  Sep- 
tember, hatch  the  following  May,  and  tho 
young,  in  central  Indiana,  reach  maturity  dur- 
ing the  first  half  of  August.  These  eggs  have, 
tember,  hatch  the  following  May,  and  the 
by  persons  who  found  them  on  their  fruit 
trees,  and  thought  they  were  the  San  Jose 
scale  or  some  other  injurious  scale  insect. 

Prof.  C.  V.  Eiley  has  written  (loc.  cit.)  a 
pleasing  description  of  the  egg  laying  habits 
and  call  note  of  the  angular-winged  katydid, 
from  which  I  quote  at  length  as  follows: 

"The  females  commence  to  oviposit  early  in  September,  and  con- 
tinue to  lay  at  intervals  until  the  first  severe  frost.  The  eggs  are 
occasionally  deposited  during  the  day,  but  the  operation  usually  takes 
place  at  night.    Selecting  a  twig  of  about  the  size  of  a  common  goose 


Fig.  86.  Eggs  of  the  Ang- 
ular-winged Katydid. 
(After  Riley). 
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quill,  this  provident  mother  prepares  it  for  the  reception  of  the  eggs 
by  biting  and  roughening  the  bark  with  her  jaws  for  a  distance  of 
two  or  three  inches.  This  bite  is  not  gradual  like  that  made  when 
feeding,  but  is  sudden  and  vigorous,  the  insect  chewing  and  pressing 
the  twig  each  side  so  as  to  form  an  edge.  This  operation  is  accom- 
panied by  a  sudden  nervous  shake  of  the  body  from  side  to  side,  and 
lasts  sometimes  but  two  or  three  minutes,  sometimes  more  than  ten. 
When  the  operation  is  accomplished  to  her  satisfaction,  she  clutches 
with  her  front  feet  the  stem  to  be  used,  and  anchors  the  middle  and 
hindmost  feet  for  the  most  part  upon  contiguous  leaves  or  branches, 
and  often  quite  wide  apart.  Then,  if  she  has  her  head  in  an  upward 
direction  (for  it  seems  to  be  immaterial  to  her  whether  the  eggs  are 
placed  from  below  up  or  vice  versa),  she  begins  at  the  lower  end  of 
the  roughened  portion  of  the  twig,  and,  after  fretting  it  anew  with 
her  jaws  and  measuring  and  feeling  it  over  again  and  again  with  her 
palpi,  as  if  to  assure  herself  that  all  is  as  it  should  be,  she  slowly — 
with  much  apparent  effort,  and  not  without  letting  it  partly  fall 
several  times — curls  the  abdomen  under  until  the  lower  edge  of  the 
curved  ovipositor  is  brought  between  the  jaws  and  palpi,  by  which  it 
is  grasped  and  guided  to  the  right  position.  It  is  then  worked  slight- 
ly up  and  down  for  from  four  to  six  minutes — all  the  time  guided  by 
the  jaws — while  a  shiny  viscid  fluid  is  given  out  apparently  from  the 
ovipositor.  Finally,  after  a  few  seconds  rest  or  suspension  of  this 
work,  the  egg  gradually  rises,  and,  as  it  passes  between  the  oviposi- 
tor, turns  so  that  tlie  one  end  appears  almost  simultaneously,  from 
between  the  convex  edge,  with  the  other  from  the  lower  tip.  of  the 
blades.  The  egg  adheres  to  the  roughened  bark  in  an  oblique  posi- 
tion. It  is  at  first  almost  black  and  highly  varnished,  but  it  acquires 
its  normal  gray  color  within  eight  or  ten  hours.  After  the  egg  is 
placed,  the  abdomen  is  straightened  out  and  the  insect  rests  for  a 
few  moments,  soon,  however,  to  resume  her  efforts  and  repeat  the 
like  performance,  in  every  particular,  except  that  the  second  egg  is 
placed  on  the  opposite  side  of  the  twig  and  a  little  above  the  first 
one.  The  third  egg  is  puslu'd  in  between  the  top  of  the  first  one  and 
the  twig,  the  fourth  between  the  top  of  the  second,  and  so  on,  one 
on  each  side,  alternately.  Thus  these  eggs  are  not  laid,  as  we  might 
naturally  imply,  one  over  the  other,  but  rather,  one  under  the  other; 
i.  e.,  each  succeeding  pair  having  their  ends  thrust  in  between  the 
tops  of  the  preceding  pair,  the  teeth  at  the  end  of  the  ovipositor 
helping  to  crowd  the  end  into  place. 

"The  length  of  time  required  from  the  commencement  of  the 
fretting  of  the  twig  to  the  proper  placing  of  the  egg  varies  all  the 
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way  from  five  to  20  minutes.  Sometimes,  as  for  instance  where  a 
bud  comes  in  the  way.  the  preparation  of  the  twig  mil  require  a 
comparatively  long  time,  and  after  the  ovipositor  is  brought  up  and 
a  futile  attempt  made  to  place  the  egg,  it  will  be  let  down  again  and 
the  work  of  preparing  the  twig  more  vigorously  prosecuted  a  second 
time. 

"The  number  of  eggs  laid  at  one  time  varies  from  two  to  30,  the 
first  bat<?hes  containing  more  than  those  deposited  later  in  the  season. 
Eacti  female  produces  from  150  to  200,  or  perhaps  more,  and  I  have 
known  them  to  lay  on  the  edge  of  a  leaf,  or  of  a  piano-cover,  or  along 
a  piece  of  cord. 

"These  eggs,  as  already  remarked,  are  rather  fiat  when  laid,  but 
become  more  swollen,  so  that  they  have  a  narrower  look  as  they 
approach  the  hatching  period  in  spring.  During  the  early  part  of 
May,  the  embryo  larva — which  lies  straight  in  its  egg,  completely 
filling  it,  with  the  legs  bent  up  as  in  a  pupa,  and  the  long  antennae 
curling  around  them — attains  its  full  development,  and  after  hours 
of  tedious  contracting  and  expanding  movements,  manages  to  burst 
the  egg  open  at  its  top  or  exposed  end,  along  the  narrow  edge,  and 
generally  about  half  way  down.  Through  this  opening  young  Katy 
slowly  emerges,  undergoing  a  moult  during  the  process,  and  leav- 
ing its  first  skin,  in  a  crumpled  white  mass,  attached  to  the  empty 
bivalvular  egg  shell.  Including  hind  legs  and  antennae  it  measures 
at  this  time,  rather  more  than  an  inch  in  length,  the  body  alone 
being  one-eighth  of  an  inch  long;  and  in  contemplating  it,  one  can 
not  but  wonder  how  the  long,  stiff  legs  and  great  length  of  antennse, 
together  with  the  plump  body,  could  so  recently  have  been  com- 
pressed into  the  comparatively  small  shell  to  which  we  see  it  clinging. 

"In  from  ten  to  twenty  minutes  after  hatching,  these  little  beings 
essay  their  first  leaps,  and  soon  begin  to  eat  with  avidity.  They  feed 
with  almost  equal  relish  upon  a  great  variety  of  foliage,  but  I  have 
found  that  when  reared  upon  very  succulent  leaves,  such  as  lettuce, 
cabbage,  purslain  and  the  like,  they  are  less  hardy,  and  do  not  attain 
so  great  an  age  as  when  nourished  upon  more  ligneous  food,  as  the 
leaves  of  oak,  apple  or  cherry. 

"The  first  notes  of  this  katydid  are  heard  about  the  middle  of  July. 
and  the  species  is  in  full  song  by  the  first  of  August.  The  wing 
covers  are  partially  opened  by  a  sudden  jerk,  and  the  notes  produced 
by  the  gradual  closing  of  the  same.  The  song  consists  of  a  series 
of  from  25  to  30  raspings,  as  of  a  stiff  quill  drawn  across  a  coarse 
file.  There  are  about  five  of  these  raspings  or  trills  per  second,  all 
alike,  and  with  equal  intervals,  except  the  last  two  or  three,  which. 
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with  the  closing  of  the  wing  covers,  run  into  each  other.  The  whole 
strongly  recalls  the  slow  turning  of  a  child's  wooden  rattle,  ending 
with  a  sudden  jerk  of  the  same;  and  this  prolonged  rattling,  which  is 
peculiar  to  the  male,  is  invariably  and  instantly  answered  by  a  single 
sharp  'chirp'  or  'tschick'  from  one  or  more  females,  who  produce  the 
sound  by  a  sudden  upward  jerk  of  the  wings. 

"Both  sexes  are  for  the  most  part  silent  during  the  day,  but  during 
the  period  of  their  greatest  activity  their  stridulations  are  never  for 
an  hour  remitted,  from  the  time  the  great  setting  sun  hides  behind 
the  purple  curtains  of  the  west  till  he  begins  to  shed  his  scarlet  rays 
in  the  east — the  species  being  so  numerous  that  the  sound  as  it  comes 
from  the  woods  is  one  continuous  rattling,  not  unlike  the  croaking 
of  frogs,  but  set  to  a  higher  key." 

Sub-family  PSEUDOPHYLLIN^. 

This  sub-family  is  represented  in  Indiana  by  only  one  genus — 
characterized  as  follows: 


XLIV.     Cyrtophyllus  Burmeister  (1838). 

Tegmina  broad  and  leaf-like,  longer  than  the  wings,  obtuse  and 
rounded  at  the  ends,  and  concave  or  hollowed  within.  The  vertex 
extends  forward  between  the  eyes  in  the  form  of  a  small  triangular 
spine  which  is  grooved  above  and  crowded  by  the  basal  Joints  of  the 
antennae.  Eyes  small,  globose.  Prosternum  armed  with  two  short 
spines.  Pronotum  crossed  by  two  transverse  sulci;  its  "surface  rugose; 
its  posterior  third  highest.  Anterior  pair  of  legs  long  and  rather 
stout  and  well  adapted  for  climbing.  The  "shrilling"  organ  of  the 
male  is  brown  in  color,  with  the  central  portion  as  transparent  as 
glass,  and  is  s6t  in  a  strong  half-oval  frame.  Sub-anal  plate  of  male 
produced  into  a  long  paddle-shaped  appendage  which  is  grooved  on 
the  upper  side.  Ovipositor  of  female  broad,  with  the  apical  half 
up-curved  and  denticulate  below;  apex  rather  sharply  pointed.  One 
species  which  occurs  throughout  the  eastern  United  States  is  com- 
mon in  Indiana. 

88.     Cyrtophyllus  perspioillatus  (L.  )    The  True  Katydid.     The  Broad- 
winged  Katydid. 
Gryllm  prrxpirilldlii.^f  Jj.,   SO.   1763,  15. 
Oyrtophyllm perHpirillal n^Biinn.,   40,   11,   1838,  697;   Brnun.,    39»,   1896, 

289;  Scudd.,   188,  1900,  71. 
Pldtyphyllumconcavum'HaTTis,  72,  1862,  158,  Fig.  74;   Riley,   115.  1874, 
167,  Figs.  52-54. 
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Cyrtophyllm  cmicavm  Scudder,  14  1,  VII,  1862,  444;  Bl.,  7,  1893,  109; 
Id.,  16,  1899,  214,  Fig.  48;Beut.,  3,  VI,  1894,  279,  Plate  VI, 
Fig.  1;  Lugger  84,  1898,  226,  Figs.  161-152. 

The  broad-winged  katydid  is  readily  known  by  the  characters  of 
the  genus  given  above.  The  wing  covers  and  wings  of  living  speci- 
mens are  dark  green;  the  body,  pronotum  and  head  lighter,  with  a 
tendency  to  turn  yellowish  when  dried.    The  main  veins  of  the  wing 


Fig.  87.    Gyrtophvlluspergpicillatus  {L.)    Male.    (After  Harris). 

cover  are  very  prominent  with  many  reticulating  branches,  giving 
that  organ  much  the  appearance  of  a  leaf.  Posterior  femora  short, 
slender,  and  armed  on  apical  half  of  lower  outer  carina  with  about 
six  small  spines.  The  ovipositor  is  almost  as  long  as  the  abdomen, 
cimeter-shaped,  sharp  pointed,  and  with  but  slight  serrations  on  the 
lower  edge  of  apical  third.  Tbe  anal  cerci  of  the  male  are  broadly 
forked,  and  when  in  natural  position  the  lower  branch  curves  be- 
neath the  projecting  sub-anal  plate. 

Measurements:  Male — Length  of  body,  30  mm.;  of  tegmina,  37 
mm.;  of  posterior  femora,  21  mm.;  of  sub-anal  spine,  11  mm.  Width 
of  tegmina,  18  mm.    Female — Length  of  body,  29  mm.;  of  tegmina, 
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3G  mm.;  of  posterior  femora,  22  mm.;  of  ovipositor,  14  mm.  Width 
of  tegmina,  16  mm. 

The  broad-winged  katydid  is  found  in  considerable  numbers 
throughout  the  State,  but  is  much  more  commonly  heard  than  seen, 
as  it  dwells  in  small  colonies  in  the  densest  foliage  which  it  can  find, 
such  as  the  tops  of  shade  trees  and  the  entwining  vines  of  the  grape 
arbor.  It  is  more  domestic  in  its  habits  than  any  other  species  of 
the  "katydid"  group,  frequenting,  for  the  most  part,  the  shrubbery 
of  yards  and  orchards  and  the  trees  along  fence  rows,  being  seldom, 
if  ever,  heard  in  extensive  wooded  tracts.  Its  note  is  the  loudest 
made  by  any  member  of  the  family,  the  male  having  the  musical 
organ  larger  and  better  developed  than  in  any  other.  The  call  is 
almost  always  begun  soon  after  dusk  with  a  single  note  uttered  at 
intervals  of  about  five  seconds  for  a  half  dozen  or  more  times.  This 
preliminary  note  gives  the  listener  the  impression  that  the  musician 
is  tuning  his  instrument,  preparatory  to  the  well-known  double  call 
which  is  soon  begun  and  kept  up  almost  continuously  from  dark  till 
dawn.  Occasionally,  in  warm  cloudy  weather,  this  call  is  made  by 
day;  and  if  the  musician  is  located  he  will  sometimes  be  found  resting 
on  the  topmost  leaf  of  a  shrub;  swinging  to  and  fro  as  the  breezes 
blow,  and  sounding  his  cymbals  in  seeming  imison  with  the  move- 
ment. This  katydid  probably  reaches  maturity  in  southern  Indiana 
by  mid-July.  The  song  has  been  heard  in  Putnam  County  as  early 
as  July  22d,  and  a  single  female  was  captured  in  Laporte  County 
as  late  as  October  loth. 

In  a  Putnam  County  farmyard  I  listened  for  hours,  one  August 
night,  to  the  serenade  of  a  band  of  katydids.  They  seemingly  tried 
to  outdo  themselves  for  my  benefit.  But  to  them  1  was  a  nonentity 
— an  unknown  being.  No  thought  of  me  or  of  my  attentive  ear 
lurked  in  or  passed  through  their  brains,  as  they  clashed  their  cym- 
bals in  every  shrub  and  tree  around  the  old  farm  house.  One  idea 
alone  possessed  the  minds  of  the  male  musicians.  That  idea  was 
love — passion — "that  greatest  thing  in  the  universe."  Long  and 
loud  the  cymbals  sounded,  each  shuffie,  each  note,  doubtless  accom- 
panied by  the  wish  that  the  next  would  call  from  the  skies,  from  the 
branches  above  or  about  them — from  anywhere,  it  mattered  not — 
one  of  their  form  and  kind.  One  to  whom  they  could  "whisper  sweet 
nothings" — one  whom  they  could  caress  tenderly  with  long  antenna* 
— one  whom,  in  time,  they  could  clasp  lovingly  with  their  slender 
limbs  and  forget  cymbals,  calls,  skies,  food,  earth,  everything  in'  that 
long  embrace  which  to  them  is  the  acme,  the  one,  the  highest  object 
of  their  mature  existence. 
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The  serenade  continued  thus,  ahuost  unbroken,  from  dusk  till 
dawn.  A  serenade  it  was  in  truth  —  a  song  of  love  —  of  passion, 
poured  out  to  the  listening  ears  of  the  other  sex.  At  times  a  single 
player  dropped  out  of  the  chorus.  His  work,  his  love-calls  had  not 
been  in  vain.  From  some  leafy  retreat,  where  she  had  been  hidden 
by  day,  a  lady  katydid  slowly  emerged,  and,  entranced  by  the  song — 
by^  to  her  ears,  the  tender  wooing  notes — drew  nearer  and  nearer 
unto  the  charmed  circle  whence  the  cymbals  clanged  and  shuffled. 
Their  notes  became  less  vigorous.  More  softly  they  fell  upon  her 
ear,  until  finally,  as  she  coyly  advanced  they  ceased  and  the  caress  of 
the  antenna^  took  their  place.  The  other  musicians  noted  the  ab- 
sence of  one  of  their  chorus,  and  sounded  their  drums  the  louder, 
but  for  most  of  them  their  labor  was  in  vain.  Many  of  them  doubt- 
less go  through  life  unblessed  by  the  presence  of  the  gentler  sex, 
clanging  their  nightly  calls  from  mid-July  to  the  coming  of  the  hoar- 
frost, and  to  its  biting  nips  finally  succumbing,  possessed  by  the 
thought — if  a  katydid  can  think — that  this  earth  is  a  desolate  and 
cruel  abiding  place  for  such  as  they.  So  have  the  most  of  bachelors 
— human  and  otherwise — doubtless  thought,  as  in  the  past  they 
yielded  up  the  ghost. 

Of  the  call  of  this  species  Mr.  Scudder  has  written:  "•The  note, 
\v'hich  sounds  like  xr,  has  a  shocking  lack  of  melody;  the  poets  who 
have  sung  its  praises  must  have  heard  it  at  the  distance  that  lends 
enchantment.  In  close  proximity  the  sound  is  excessively  rasping 
and  grating,  louder  and  hoarser  than  I  have  heard  from  any  other 
of  the  Locustarians  in  America  or  in  Europe,  and  the  Locustarians 
are  the  noisest  of  all  Orthoptera.  Since  these  creatures  are  abundant 
wherever  they  occur,  the  noise  produced  by  them,  on  an  evening  spe- 
cially favorable  to  their  song,  is  most  discordant.  Usually  the  notes 
are  two  in  number,  rapidly  repeated  at  short  intervals.  Perhaps 
nine  out  of  ten  will  ordinarily  give  this  number;  but  occasionally  a 
stubborn  insect  persists  in  sounding  the  triple  note — ('Katy-she- 
did');  and  as  katydids  appear  desirous  of  defiantly  answering  their 
neighbors  in  the  same  measure,  the  proximity  of  a  treble-voiced 
songster  demoralizes  a  whole  neighborhood,  and  a  curious  medley  re- 
sults; notes  from  some  individuals  may  then  be  heard  all  the  while, 
scarcely  a  moment's  time  intervening  between  their  stridulations, 
some  nearer,  others  at  a  greater  distance;  so  that  the  air  is  filled 
by  these  noisy  troubadours  with  an  indescribably  confused  and  grat- 
ing clatter." 

According  to  Kilcy  the  eggs  are  thrust,  l)y  means  of  the  sharp  ovi- 
positor, into  crevices  and  soft  substances,  and  probably,  in  a  state  of 

53-Geol. 
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nature,  into  the  crevices  of  loose  bark,  or  into  the  soft  stems  of 
woody  plants.  They  are  of  a  dark  slate  color,  about  6.5x3  mm.  in 
size,  very  flat,  pointed  at  each  end,  and  with  the  edges  beveled  off 
or  emarginate. 


Sub-family  CONOCEPHALIN^. 

Vertex  projecting  forward  and  upward  in  the  form  of  a  tubercle 
or  cone,  sometimes  blunt,  sometimes  much  prolonged.  Prosternum 
toothed  or  with  two  slender  spines.  Fore  tibias  without  apical  spines. 
Front  coxffi  (in  our  genera)  with  a  spine  on  the  outside.  Wing  covers 
seldom  expanded  in  the  middle,  often  shorter  than  the  abdomen,  and 
in  color  either  green  or  brown.  Shrilling  organ  of  male  well  devel- 
oped, the  cross-vein  prominent,  the  color  light  brown,  with  the  cen- 
tral portion  transparent  (except  in  the  genus  Conoceplialus).  Hear- 
ing organs  present  near  the  base  of  fore  tibiae.  Ilind  legs  usually 
stout  and  much  thickened  at  the  base,  as  the  insects  seldom  fly,  but 
are  active  leapers,  and  very  difficult  to  capture. 

The  eggs  arc  deposited  between  the  stems  and  root  leaves  of  grass, 
in  the  pith  of  twigs,  or  sometimes  in  the  turnip-shaped  galls  so  com- 
mon on  certain  species  of  willow.  The  ovipositor,  being  thus  used 
as  a  piercer,  has  in  time  developed  into  a  slender  and  sharp-pointed, 
instrument  which  is  but  little  curved  and  is  frequently  of  excessive 
length,  in  some  species  being  over  twice  as  long  as  the  remainder  of 
the  body. 

To  this  sub-family  belong  those  slender-bodied  green  grasshoppers, 
with  long,  tapering  antennas  which  are  so  common  in  summer  and 
early  autumn  in  damp  meadows  and  prairies  and  along  the  margins 
of  -streams,  ditches  and  ponds.  They  are  mostly  terrestrial  in  their 
habits,  but  one  or  two  of  the  larger  ones  ever  being  found  in  trees. 

The  color  of  their  bodies  corresponds  closely  with  that  of  the 
stems  and  leaves  of  the  sedges  and  grasses  among  which  they  dwell, 
and  so  protects  them  from  the  sight  of  the  few  birds  which  frequent 
a  like  locality.  Their  songs,  produced  in  the  same  manner  as  those 
of  their  larger  cousins,  the  katydids,  are  as  frequent  by  day  as  by 
night,  but  are  usually  soft  and  low  in  comparison  with  those  of  the 
former.  Their  day  song  differs  from  that  of  the  night,  and,  says 
Scudder,  "It  is  curious  to  observe  these  little  creatures  suddenly 
changing  from  the  day  to  the  night  song  at  the  mere  passing  of  a 
cloud  and  returning  to  the  old  note  when  the  sky  is  clear.     By 
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imitating  the  two  songs  in  the  daytime  the  grasshoppers  can  be  made 
to  represent  either  at  will;  at  night  they  have  but  one  note."* 

This  sub-family  is  represented  in  Indiana  by  three  genera  which 
may  be  separated  by  the  following  key: 

KEY    TO    GENERA   OF    INDIANA    CONOCEPHALIN^. 

a.    Fore  and  middle  femora  spined  beneath;  vertex  produced  forward 
into  a   long   sharp   cone;    stridulating   organ   of   male   green   and 

opaque XLV.  Conocephalus,  p.  363 

flffl.    Fore  and  middle  femora  unarmed  beneath;  vertex  terminating  in  a 
rounded  tubercle  which  is  hollowed  out  on  the  sides;  stridulating 
organ  of  male  light  brown  and  partly  transparent. 
6.    Prosterual    spines    very   short;    ovipositor   slender,    straight   or 

nearly  so;  insect  small XL VI.  Xipiiidium,  p.  371 

bh.    Prosternal   spines   longer   and    more   slender;   ovipositor   stout, 

usually  upcurved;  insect  of  medium  size 

XLVII.  Orchelimum,  p.  381 

XLV.     Conocephalus  Thunbergh  (1815). 

THE  CONE-HEADED  GRASSHOPPERS. 

The  members  of  this  genus  are  readily  known  by  having  th"e  vertex 
prolonged  forward  and  upward  into  a  cone  which  much  exceeds  in 
length  the  first  segment  of  the  antennae,  and  bears  a  pointed  tooth 
beneath.  Face  very  oblique.  Eyes  sub-rotund,  rather  prominent. 
Spines  of  prosternum  long  and  slender.  Wing  covers  long,  narrow, 
rounded  at  the  end,  much  exceeding  the  abdomen  and  slightly  ex- 
ceeding the  wings  in  all  our  species.  The  stridulating  organ  of  the 
male  is  opaque  and  of  a  coarse  texture  in  the  left  wing  cover,  but 
transparent  at  the  center  of  the  right.  Hind  femora  of  moderate 
length,  rather  slender,  the  insects  often  using  the  wings  as  locomo- 
ters.  Ovipositor  rather  narrow,'  nearly  straight,  oftentimes  of  ex- 
cessive length;  the  eggs  of  those  species  in  which  the  oviposition  has 
been  noted,  being  deposited  between  the  stem  and  the  root  leaves 
of  plants.  Anal  plates  of  male  not  produced;  the  cerci  much  swollen, 
recurved  and  toothed. 

Although  these  insects  are  said  to  be  rather  common  by  those 
writers  who  have  prepared  lists  of  Orthoptera  from  other  states,  yet 
in  Indiana  they  are  the  least  abundant  of  all  the  winged  LocustidcB, 
ten  years'  collecting  having  yielded  less  than  twenty  specimens. 
They  appear  to  be  more  common  in  the  northern  than  in  the  south- 
ern half  of  the  State. 


"  American  Naturalist,  II,  1868, 116. 
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Of  the  habits  of  the  species  found  in  Illinois,  McNeill  has  written: 
"All  the  species  of  Conurephahis  seem  to  possess  more  intelligence 
than  is  usual  anioncr  the  Orthoptera,  and  tliey  are  about  the  most 
difficult  of  the  order  to  a^iproach.  In  escaping  they  usually  slip  or 
fall  into  the  grass  instead  of  jumping  or  flying;  but  they  seem  to 
fully  understand  tliat  they  are  >ery  well  protected  by  their  color  and 
form.  If  approached  very  cautiously  they  often  remain  quite  still 
upon  the  stem  of  grass  upon  which  you  have  surprised  them  with 
the  usually  well  founded  expectation  tliat  you  will  not  be  able  to 
distinguish  them  from  the  green  herbage  around.  If  they  think  it 
worth  while  to  make  some  active  movement  to  escape  they  will  fre- 
quently slip  around  on  the  other  side  of  the  stem  and  walk  down  the 
stem  to  the  ground  or  off  upon  another  plant.  Vnlike  most  Orthop- 
tera they  do  not  use  their  front  legs  in  holding  to  the  mouth  the 
thing  upon  which  they  feed.  Instead  of  biting  they  seem  to  wrench 
or  tear  away  pieces  from  the  stems  or  leaves."* 

The  genus  is  a  large  one,  101  species  being  included  by  Eedten- 
bacher  in  his  monograph.  Only  sixteen,  however,  are  listed  by  Scud- 
der  as  occurring  in  the  United  States,  and  but  five  have,  up  to  the 
present,  been  taken  in  Indiana.  These  may  be  distinguished  by  tho 
following  table: 

KKY    TO    INDIANA    SPECIES    OF    CONOCEPIIALXTS. 

a.    Cone  of  yertex  slender,  extending  3  mm.  or  more  in  front  of  eyes, 
and  with  either  the  margin  or  lower  face  black. 
b.    Each   margin   of  cone  with   a   black  line  extending  from  the 
apex  half  way  or  more  to  base;  inner,  lower  carina  of  pos- 
terior femora  with  four  or  five  minute  spines 

8'.t  cnsiiicr.  p.  3Gr> 

bb.    Lower  face  of  cone  wholly  black  from  apex  to  inferior  basal 

tooth;  posterior  femora  armed  on  both  the  lower  carin;e  with 

a  number  of  plainly  visible  spines. 

r.    Length  of  body  of  female  less  than  30  mm.;  of  cone  of 

vertex  not  over  4.5  mm 00  nebrascensis,  p.  366 

CO.    T^ength  of  liody  of  female  more  than  45  mm.;  of  cone  of 

vertex  more  than  7  mm 91  bnineri.  p.  367 

tia.    Cone  of  vei-tex  rather  stout,  extending  less  than  3  mm.  in  front  of 
eyes,  devoid  of  black  markings. 

«7.    Lateral   c;iriii;e  of  pronotum  with   a  yellow  line;  wing  covers 
with  irregularly  distributed  black  dots;  ovipositor  exceeding 

25  mm.  in  le^ngth f>2  robustus.  p.  368 

<7(7.  Lateral  carina?  of  pronotum  without  trace  of  yellow;  wing  cov- 
ers a  bright  grass  green,  immaculate;  ovipositor  less  than  20 
mm.  in  length 03  paliistris,  p.  .36ft 


=•■■  Psyche.  VI,  23. 
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89.     GoNOOEPHALUS  ENSiGER  Harris.     The  Sword-bearer. 

Cotwcephalus  ensiger  Harris,  72  1862,  163,  Fig.  79;  Riley,  12  2,  H, 
1884,  187,  Fig.  263;  Oomstock,  4  1,1,  1888,  115;  Redtenb.,  1  10, 
1891,  67.  89;  Scudd.,  168,  XXHI,  1892,  72  (note  of  to  music); 
Id.,  18  8,  1900,  72;  Bl.,  7,  1893,  114;  Beut.,  3,  VI,  1894,  281, 
Plate  VI,  Fig.  8;  Lugger,  84,  1898,  230,  Figs.  153,  154. 

A  slender  bodied  species,  the  general  color  of  which  is  grass  green 
(rarely  brown),  the  body  and  face  paler;  the  posterior  tibiae  and  tip 
of  ovipositor  infnscated.  Lateral  carina?  of  pronotum  sometimes  with 
a  faint  yellow  line,  more  plainly  visible  in  the  dried  specimens. 
Teffmina  verv  Ions:  and  slender. 


Fig.  I 


Conocephalus  ensiger  Harris.    Male.    (After  Lugger.) 


Measurements:  Male — Length  of  body,  26  mm.;  tegmina,  42  mm.; 
of  posterior  femora,  21  mm.  Female — Length  of  body,  28-30  mm.; 
of  tegmina,  47  mm.;  of  posterior  femora,  23  mm.;  of  cone  of  vertex, 
3.25  mm.;  of  pronotum,  i.5  mm.;  of  ovipositor,  28-31  mm. 


Fi». 


Conocephalus  ensiger  Harris.    Female.    (After  Lugger.) 


Ensiijer  is  probably  the  most  widely  distributed  species  of  Cono- 
cephalus occurring  in  the  eastern  TTnited  States,  having  been  re- 
corded from  Elaine  to  the  Rocky  Mountains.  It  is  the  most  Common 
one  occurring  in  northern  Indiana,  where  it  frequents  the  tall  grasses 
along  ditches  and  the  borders  of  damp  prairies.  In  the  central  and 
southern  counties  it  is  scarce,  being  replaced  by  the  next  species. 
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The  female  of  cnsigcr  has  been  recorded  as  depositing  her  eggs 
between  the  stem  and  the  root  leaves  of  Andropogon,  a  genus  of  tall, 
coarse  grasses  which  grow  in  dry,  sandy  localities.  The  young, 
hatched  in  May,  reach  maturity  in  central  Indiana  about  July  20th. 
Mr.  Scudder,  who  has  set  the  note  of  the  male  to  music,  says  of  the 
song:  "This  insect  has  but  a  single  song  and  stridulates  only  by 
night,  or  during  cloudy  weather.  It  begins  its  song  as  soon  as  the 
sky  is  obscured  or  the  sun  is  near  the  horizon.  It  commences  with  a 
note  like  bt^w,  then  pauses  an  instant  and  immediately  emits  a  rapid 
succession  of  sounds  like  chwi  at  the  rate  of  about  five  per  second, 
and  continues  them  for  an  unlimited  time.  Another  writer  likens 
its  note  to  the  syllable  'ik-ik-ik,^  as  if  sharpening  a  saw,  enlivening 
the  low  bushes,  and  particularly  the  cornpatch,  as  it  seems  to  es- 
pecially delight  in  perching  near  the  top  of  a  cornstalk  and  there 
giving  forth  its  rather  impulsive  song." 

90.     OONOCEPHALUS  NEBRASCENSis  Bruner.     The  Nebraska  Cone-head. 

Conocephalux  nebrascensi'^  BmneT,  25,  XXLII,  1891,  72;  Scudder,  168, 
XXin,  1892,  72;  Id.,  188,  1900,  72;  BL,  7,  1893,  116;  Lugg., 
84,  1898,  281. 

This  is  a  heavier  bodied  and  shorter  winged  species  than  the  pre- 
ceding. The  cone  of  the  vertex  projects  upward  more  strongly  and 
has  the  apical  half  more  tapering  than  in  ensiger;  the  basal  tooth  is 
also  more  prominent.  The  anal  cerci  of  male  are  stout,  with  strong 
internal  hooks.  Ovipositor  long  and  slender,  lanceolate,  a  little 
curved  upward  and  extending  about  one-fourth  of  an  inch  beyond 
the  closed  tegmina. 

General  color  either  bright  grass  green  or  a  yellowish  bro^vn  or  tan 
with  narrow,  yellowish  lines  along  the  lateral  caringe  of  the  pro- 
notum.  Posterior  tibiae  together  with  all  the  feet  more  or  less  in- 
fuscated. 

Measurements:  Male — Length  of  body,  28  mm.;  of  tegmina,  37 
mm.;  of  pronotum,  8  mm.;  of  cone  of  vertex,  3.5  mm.;  of  posterior 
femora,  21  mm.  Females — Length  of  body,  33  mm.;  of  tegmina,  42 
mm.;  of  posterior  femora,  23  mm.;  of  ovipositor,  29  mm. 

The  above  measurements  are  very  nearly  the  same  as  those  given 
by  Mr.  Bruner  in  the  original  description  of  the  species,  and  are  the 
average  of  a  half  dozen  specimens  in  my  collection.  I  have  one  fe- 
male, however,  which  is  so  much  larger  that  at  first  I  was  inclined  to 
think  it  a  different  species,  but  the  color  and  structure,  except  the 
measurements,  agree  in  every  particular  with  those  given  above  of 
nebrascensis.    The  following  are  the  measurements  of  the  specimen 
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in  question:    Length  of  body,  36  mm.;  of  cone,  4.5  mm.;  of  tegmina, 
49  mm.;  of  posterior  femora,  30  mm.;  of  ovipositor,  39  mm. 

In  central  Indiana  this  is  the  most  common  of  the  three  species  of 
Conocephalus  there  occurring.  A  number  of  specimens  have  been 
taken  in  Putnam  County  by  Mr.  W.  A.  Riley,  and  in  Vigo,  Fulton 
and  Starke  counties  by  myself.  Wlien  approached  it  often  attempts 
to  escape  by  burrowing  beneath  the  fallen  grass.  It  frequents  the 
same  localities  as  C.  ensiger  and  is  very  liable  to  be  mistaken  for  that 
species  by  the  casual  observer,  but  may  at  once  be  distinguished  by 
the  characters  given  in  the  key. 

91.     Conocephalus  bruneri  sp.  nov.     Bruner's  Oone-liead. 

A  large  but  comparatively  slender  bodied  species,  having  the  cone 
of  vertex  excessively  long,  flat  rather  than  convex  above,  and  with 
its  under  side  a  shining  black  as  far  back  as  the  basal  tooth. 

General  color:  A  light  pea  green  tinged  with  yellowish  on  the 
head,  pronotum  and  fore  femora.  A  narrow  yellowish  line  along  the 
lateral  carina?  of  pronotum,  absent  on  the  head  but  present  on  the 


Fig.  90.     Conoeephalut  bruneri  sp.  nov.    Female.    Natural  size.    (Original.) 

lateral  margins  of  cone  of  vertex.  A  very  narrow  and  oblique  yel- 
lowish line  also  extends  a  short  distance  back  from  each  eye.  Mandi- 
bles yellow.  Feet  and  apical  joints  of  palpi  more  or  less  infuscated. 
Cone  of  vertex  very  prominent,  extending  7.5  mm.  in  front  of 
eyes,  flattened  above,  with  a  slight  median  furrow  in  its  basal  half, 
gradually  tapering  from  the  base  forward,  its  apical  half  curved 
slightly  upward,  the  apex  rounded  and  rather  blunt;  the  lower  basal 
tooth  small  and  blunt.  Pronotum  the  same  length  as  the  fore  femora, 
of  more  than  average  breadth,  the  lateral  carinas  evident  but  dull,  the 
hind  margin  broadly  rounded;  the  sides  flaring  noticeably  outward, 
rather  than  at  right  angles  to  the  dorsal  field  as  in  most  species,  their 
surface  a  little  rugose.  Tegmina  reaching  a  little  beyond  the  middle 
of  ovipositor,  their  basal  third  rather  broad,  the  apical  two-thirds 
tapering  very  gradually  to  the  -rounded  apex.     Wings  equaling  the 
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tegmina  in  length.  Yore  and  middle  femora  short  and  stout,  un- 
armed beneath,  the  former  one-third  the  length  of  hind  femora,  the 
latter  a  little  longer.  Hind  femora  short  but  slender,  armed  on  both 
margins  of  lower  carina^  with  about  nine  small  but  sharp  teeth,  those 
on  inner  carina  a  little  longer  and  more  distant,  one  from  another, 
than  those  on  outer.  Hind  tibia^  a  little  shorter  than  the  femora. 
Ovipositor  slender,  of  more  than  average  length,  of  equal  width  to 
within  5  mm.  of  the  apex,  from  whence  it  tapers  gradually  to  a  rather 
dull  point. 

Measurements:  Female — Length  of  body,  44  mm.;  of  pronotum, 
9.5  mm.;  of  tegmina,  50  mm.;  of  fore  femora,  9.5  mm.;  of  hind 
femora,  30  mm.;  of  hind  tibiae,  29  mm.;  of  ovipositor,  45  mm. 

This  large  and  odd  ap))earing  Tiocustid  is  represented  in  my  collec- 
tion by  a  single  female,  taken  in  September,  1900,  by  Mr.  Arthur 
Dransfield  in  the  campus  of  the  "Working  Men's  Institute,"  at  New 
Harmony,  Posey  County,  and  kindly  presented  to  me.  It  is  quite 
distinct  from  any  other  species  in  this  country,  approaching  most 
closely  the  Brazilian  species  C.  truncatirostris  described  by  Redten- 
bacher.  The  fastigium  of  the  vertex  is,  however,  even  longer  than 
in  that  species.  Professor  Lawrence  Bruner,  to  w^hom  the  specimen 
was  sent  for  examination,  writes  that  he  has  a  single  female  of  the 
same  insect  taken  from  the  Potomac  bottoms,  D.  C,  some  years  ago. 
The  male  is,  as  yet,  unknown.  The  species  is  evidently  southern  in 
its  range,  and  should  be  looked  for  throughout  southern  Indiana. 

I  take  pleasure  in  naming  tliis  large  Locustid  in  honor  of  Prof. 
Lawrence  Bruner,  of  Lincoln,  Nebraska,  an  authority  on  North 
American  Orthoptera,  who  has  shown  me  many  courtesies  during 
the  preparation  of  this  paper. 

92.     CoNOCEPHALUS  ROBUSTUS  Scudder.     The  Robust  Oone-head. 

Conoceph4ilm  robiiA^tm  Scudd.,  14  1,  MI,  1862,  449;  Id.,  168.  XXm, 
1892,  72  (song  of);  Id.,  18  8,  19(^),  72;  Riley.  122,  H,  1884, 
187;  Comstock,  4  1.1.  1888.  115;  Redtenb.,  1  10,  1891,  89,  Plate 
m.  Fig.  8fi;  Bl.,  7,  1893,  116;  Beut.,  3,  YI,  1894,  280,  Plate  VI, 
Fig.  9;  Lugg.,  84,  1898,  232. 

General  color  bright  green  or  pale  brown;  sometimes  a  mixture  of 
both;  the  wing  covers  usually  speckled  witli  black.  Cone  of  vertex 
much  like  that  of  C.  ciisigrr  but  shorter,  with  the  apex  more  obtuse; 
rarely  with  a  black  spot  at  apex,  its  sides  often  with  a  narrow  yel- 
lowish line;  the  frontal  basal  tooth  distinct  but  blunt.  Posterior 
femora  armed  beneath  on  both  carina>  with  a  number  of  rather  weak 
spines.  Wings  of  mak'  equaling  tlie  tegmina  in  length,  in  the  fe- 
male a  little  shorter.  ()vi))ositor  shorter  than  in  any  of  the  preced- 
ing species. 
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Measurements:  Male — Length  of  body,  30  mm.;  of  tegmina,  44 
mm.;  of  hind  femora,  23  mm.;  of  pronotum,  8  mm.;  of  cone,  2  mm. 
Female — Length  of  body,  31  mm.;  of  tegmina,  48  mm.;  of  hind 
femora,  26  mm.;  of  ovipositor,  26  mm. 


Fig.  91.    Conocephalus  robu8tu»  Scndd.    Female.    Natural  size.    (After  Be utenmiiller). 

This  species  seems  to  be  an  inhabitant  of  sandy  districts  and  oc- 
■curs  only  along  the  Atlantic  seacoast  and  the  shores  of  the  Great 
Lakes.  In  Indiana  it  has  been  noted  only  in  Laporte  County,  where 
Prof.  E.  E.  Slick  found  it  quite  frequently  along  the  shore  of  Lake 
Michigan  during  September  and  October.  Of  the  specimens  sent  to 
me — a  half  dozen  males — he  wrote:  "They  were  caught  off  the  trees, 
in  the  dusk  of  the  evening,  as  they  were  singing.  They  sang 
{'whetted')  continuously  for  ten  minutes  or  longer  while  I  watched 
them." 

Mr.  Scudder  thus  describes  the  note  as  heard  in  New  England: 
■"Eobustus  is  exceedingly  noisy  and  sings  equally,  and  I  believe  simi- 
larly, by  day  and  night.  The  song  resembles  that  of  the  harvest 
Hy,  Cicada  canicularis.  It  often  lasts  for  many  minutes,  and  seems, 
at  a  distance,  to  be  quite  uniform.  On  a  nearer  approach  one  can 
hear  it  swelling  and  decreasing  in  volume  *  *  *  and  it  is  accom- 
panied by  a  buzzing  sound,  quite  audible  near  at  hand,  which  re- 
sembles the  hummiug  of  a  bee  or  the  droning  of  a  bag-pipe." 
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93.     CoNOCEPHALUS  PALUSTRis  Blatchley.     The  Marsh  Cone-head. 

ConoceplKdus palw'<trl.'^  Bl.,   10,  XXV,  1893,  89;  Id.,  7,  1893,  118;  Scudd., 
188,  1900,  72. 

A  small  but  comparatively  heavy-bodied  species,  having  the  cone 
of  the  vertex  devoid  of  black  markings  and  without  a  basal  tooth; 
ovipositor  very  short  and  more  than  usually  broad;  posterior  femora 
armed  beneath  on  both  carinae.  Cone  of  vertex  short  and  stout,  the 
tip  round,  the  deflexcd  front  with  a  dull  median  carina.  Pronotum 
short,   broad,  the  posterior  margin  regularly   rounded,   the   lateral 


Fig.  92.     Conocephalua  palustris  B\. 

(a)  Female.    One  and  one-third  times  natural  size, 
(i)   Head  of  same  from  above.    (Original). 

carinae  well  defined,  the  entire  surface  thickly  and  rather  deeply 
punctate.  Tcgmina  long  and  rather  narrow,  regularly  rounded  tci 
the  apex;  of  a  more  delicate  texture  than,  in  either  C.  ensiger  Harris 
or  C.  robusius  Scudder.  Fore  and  middle  femora  with  two  short 
spines  on  the  apical  third  of  the  lower  outer  carina.  Hind  legs  short, 
the  tibias  but  little  more  than  half  as  long  as  the  closed  tegmina; 
the  femora  with  plainly  visible  spines  on  both  of  the  inferior  carinae, 
eight  on  the  outer  and  six  on  the  inner.  Ovipositor  a  little  shorter 
than  the  hind  tibiae,  broadest  at  a  point  about  two-thirds  the  distance 
from  the  base,  thence  tapering  regularly  to  a  sharp  apex. 

General  color  a  very  bright  grass  green.  Fastigium  tipped  with 
dull  yellow,  which  extends  half  way  down  the  sides.  Labrum  and 
apical  segments  of  all  the  palpi  a  rose  red  tinged  with  violet.  Tarsi 
somewhat  infuscated.  Antennae  and  apical  third  of  ovipositor  red- 
dish-brown. 

Measurements:  Female — Length  of  body,  27  mm.;  cone  of  vertex, 
2.75  mm.;  of  pronotum,  7  mm.;  of  tegmina,  37  mm.;  of  hind  femora, 
20  mm.;  of  hind  tibiae,  19.5  mm;,  of  ovipositor,  19  mm. 

This  handsome  species  of  C onoceplialus  belongs  to  the  same  group 
as  C.  robustus  and  C.  crepitans  Scudder,  but  is  smaller  and  of  a  more 
uniform  and  brighter  green  than  either  of  those  species,  besides  hav- 
ing shorter  legs,  ovipositor,  etc.    It  is  described  from  a  single  female 
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taken  October  24,  1891,  from  the  fallen  grasses  on  the  margins  of  a 
large  lowland  pond  in  Vigo  County.  This  pond,  now  extinct,  was 
surrounded  on  all  sides  by  heavy  timber,  and  its  margins  yielded  a 
number  of  interesting  Orthoptera  found  nowhere  else  in  the  county. 
Among  them  were  Leptysma  marginicoUis  Serv.,  Paroxya  hoosieri 
BL,  Anaxipha  exigua  Say,  Pliylloscirtus  pulchellus  Uliler,  and 
Xiphidium  nigropleura  Bruner.  The  first  four  mentioned  are  in- 
sects of  a  southern  range,  and  perhaps  C.  palustris  will,  in  time,  be 
found  to  be  more  common  southward. 

XLVI.     Xiphidium  Serville  (1831). 

This  genus  includes  our  smallest  winged  Locustidse.  The  vertex 
projects  forward  and  slightly  upward  in  the  form  of  a  rounded  tuber- 
cle which  is  hollowed  out  on  the  sides  for  the  reception  of  the  basal 
joint  of  the  antenna.  Face  rounded,  somewhat  oblique.  Eyes  rather 
large,  sub-globose.  Spines  of  prosternum  very  short  and  weak;  often 
mere  cone-shaped  protuberances.  Wing  e'overs  narrow,  straight, 
rounded  at  the  end,  often  varying  much  in  length  in  the  same  spe- 
cies, but  for  the  most  part  shorter  than  the  abdomen.  Wings  usually 
a  little  shorter  than  the  wing  covers.  Stridulating  organ  of  male 
well  developed,  the  veins  prominent,  light  brown  in  color,  and  with 
the  middle  transparent.  Hind  femora  of  medium  length,  stout  at 
base;  mostly  unarmed  beneath.  Ovipositor  narrow,  straight  or  but 
slightly  curved,  oftentimes  of  excessive  length.  Anal  plates  of  male 
not  prolonged;  the  cerci  usually  much  swollen,  and  toothed  at  base 
on  the  inner  margin.    Eight  species  are  known  to  occur  in  Indiana. 

These  insects  are  more  variable  in  color  and  in  the  length  of  wings 
than  those  of  any  other  genus  of  Orthoptera  known  to  me.  The 
variations,  however,  seem  to  be  abrupt  with  no  intervening  forms. 
There  are  long-winged  and  short-winged  forms  of  the  same  species 
but  none  with  the  wings  of  medium  length;  and  when  a  brown  form 
is  tinged  with  green,  or  vice  versa,  the  amount  of  the  different  color 
varies  but  little.  Four  of  our  eight  species  are  thus  dimorphic'  as 
regards  the  length  of  the  wings,  the  short-winged  individuals,  as  far 
as  my  observation  goes,  far  outnumbering  those  with  the  wings  fully 
developed;  and  at  least  three  of  the  eight  are  variable  with  respect 
to  color. 

KEY    TO    INDIANA    SPECIES    OF    XIPHIDIUM. 

a.    Ovipositor  shorter  tlian  the  body. 
6.    Ovipositor  straight. 

c.  Body  very  slender;  wings  a  little  longer  than  the  tegmina; 
the  latter  always  fully  developed  and  longer  than  ab- 
domen   94  faseiatum,  p.  372 
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cc.  Body  stouter;  win;;s  in  the  coniinon  form  shorter  thau 
the  tegniiiia:  tlie  latter  usually  abbreviated,  not  reach- 
ing tip  of  abdomen Uo  brcripeiiiif.  p.  37.*> 

hh.  Ovipositor  a  little  curved:  tegniina  constant  In  length,  covering 
about  two-thirds  of  the  abdomen  in  the  male;  shorter  in  the 

female  !mj  urinordle,  p.  374 

an.    Ovipositor  equal  to  or  longer  tlian  the  body. 

(/.    Length   of  posterior  femora   almost   equal  to  that  of  the  ovi- 
positor. 

e.  Body  rather  stout:  the  tegmina  always  covering  more 
than  half  the  abdomen. 

f.    Abdomen  with  dorsal  surface  light  brown,  the  sides 
gi'een,    or    yellowish    gi-een:    ovipositor    no    longer 

than  body  97  ensifermn,  p.  375 

ff.    Abdomen  with   the  dorsal  surface  a  fuscous  brown, 
the   sides   shining   black:   ovipositor  plainly  longer 

than  l)ody DS  tiif/roiilciird.  p.  37»J 

ee.  Body  very  slender:  the  tegmina  exceedingly  short,  pad- 
like, covering  "only  one-third  of  abdomen,   the  sides  of 

latter  dull  reddish  brown 99  SdUauH.  p.  377 

dd.    Postei-ior  femora  much  shorter  than  the  ovipositor,  the  latter 
of  excessive  length. 
(I.    Under   side    of    hind   femora    unarmed;    the    sides   of   the 

body  gi'een 100  strict ii in.  p.  378 

g(j.  Under  side  of  hind  femora  armed  on  the  outer  carina 
with  several  short  black  spines;  the  sides  of  the  body 
dull  reddish  brown 101  attcniifitinii.  p.  379 

94.     XiPHiDiUM  FASCiATUM  (DeGeer).     The  Slender  Meadow  Grasshopper. 

iora.sto/r(.scia^aDeG.,  57,  HI,  1778,  458,  Plate  XL,  Fig.  4. 

XiphkUum  fmdaluin  Burm.,  40,  U,  1839,  708;  Pack.,  104,  1883,  567; 
Riley,  122,  II,  1884,  186;  Oomst.,  4  1,  I,  1888,  114;  Redtenb., 
1  10,  1891,  192.  Plate  LV,  Fig.  82;  Scudd.,  168,  XXUI,  1892, 
76  (song  of);  Id.,  183,  XXX,  1898,  184;  Id.,  188,  1900,74; 
Brun.,  27,  IH,  1892,  265;  Bl.,  7,  1893,  119;  Beut.,  3,  \%  1894, 
283,  Plate  VI,  Fig.  7;  Lugg.,  84,  1898,  238,  Figs.  167,  168. 

Fasciatum  is  one  of  the  most  slender  bodied  Locustids  belonging 
to  our  fauna.  It  is  the  only  species  of  Indiana  XiphiJiuin  whose 
wings  are  never  shorter  than  the  body.  Posterior  femora  reaching 
to  or  slightly  beyond  the  tip  of  tegmina  in  the  female,  distinctly 
shorter  in  the  male.  Face,  sides  of  pronotum  and  alxlomen,  and 
basal  portion  of  ovipositor  green;  tegmina  and  apical  third  of  ovi- 
positor light  reddish  brown;  upper  side  of  abdomen,  and  stripe  on 
occiput  and  disk  of  ])ronotuni  darker  l)rown;  legs  green,  brownish  on 
the  knees  and  tarsi. 

Measurements:  Male — Length  of  body,  13.5  mm.;  of  tegmina, 
17.5  mm.;  of  hind  femora,  11.5  mm.;  of  pronotum.  3.5  mm.     Female 
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— Length  of  body,  l-i  mm.;  of  tegmina,  16  mm,.;  of  hind  femora,  13 
mm.;  of  OAapositor,  8  mm. 

This  handsome  meadow  grasshopper  is  abundant  throughout  the 
State  in  timothy  and  clover  meadows  and  especially  so  about  small 
streams  in  low  ground,  blue-gi'ass  pastures.  It  is  one  of  the  first  of 
the  Loeustid?e  to  reach  maturity,  specimens  having  been  taken  in 
Vigo  County  as  early  as  July  5th,  and  it  may  be  found  until  mid- 
Oct9ber.  The  note  of  the  male  is  very  faint — a  kind  of  zr-r-r-r  long 
drawn  out. 

Fasciatum  has,  perhaps,  the  widest  distribution  of  any  of  our 
American  Loc'ustidse,  its.  range,  according  to  Eedtenbacher,  being 
from  British  America  to  Buenos  Ayres,  S.  A. 

The  Orclielimum  gracUe  of  Harris,  usually  quoted  as  a  synonym  of 
X.  fasciatum,  has  been  shown  by  Bruner  (loc.  cit.)  to  be  a  distinct 
and  valid  species. 

95.     XiPHiDiUM  BREViPENNE  Soudder.     The  Short-winged  Meadow  Grass- 
hopper. 
XiphidiMmbrevipennisScxidd.,    14  1,   VII,  1862,   451;  Beut.,    3,  VI,  1894, 

283,  Plate  VI,  Fig.  6. 
Xiphidium  brevipenne  Scudd.,     14  8,   1874,   368;   Id.,     183,    XXX,   1898, 
184;  Id.,   188,  1900,  74;  Riley,   122,  n,  1884,  186;  Oomst.,  4  1' 
I,  1888,  114;  Redtenb.,    1  10,  1891,  206,  Plate  IV,  Fig.    91;  BL, 
7,  1893,  121;  Lugg.,  8  4,  1898,  239. 

A  little  shorter  and  thicker  bodied  species  than  X.  fasciatum. 
Posterior  femora  rather  short  and  stout,  unarmed  beneath,  or  rarely 
with  one  to  four  minute  spines..  Cerci  of  male  swollen,  the  apex 
.strongly  compressed  and  obtuse,  armed  below  the  middle  with  a 
rather  flat,  sharp  pointed  tooth. 

General  color:  Light  reddish  brown;  the  face  and  sides  of  pro- 
notum  usually  green;  stripe  on  occiput  and  disk  of  pronotum  a  very 
dark  brown,  margiiied  on  each  side 
with  a  narrow  yellow  line;  tegmina 
and  wings  a  light  reddish  brown;  ovi- 
positor reddish  brown  throughout, 
darker  toward  the  apex. 

Measurements:  Male — Length  of  Fig. 93.  Jiphidium  brevipenne Scudd 
body,  11  mm.;  of  tegmina,  7  mm.;  of        f'^'"''^?;  N^tirai size.   (AfterBeu- 

■  '  "  tenmuller.) 

posterior  femora,   10  mm.;  of  prono- 
tum, 3  mm.    Female — Length  of  body,  11-18  mm.;  of  tegmina,  short 
winged  form,  7  mm.;  of  posterior  femora,  11  mm.;  of  pronotum,  3 
mm.;  of  ovipositor,  10  mm. 

This  is  also  an  abundant  species  throughout  the  State,  frequenting 
the  same  localities  as  fasciatum  and  reaching  maturity  about  a  fort- 
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night  later.  Long  winged  forms  of  hrevipenne  occasionally  occur,  but 
in  Indiana  they  are  very  scarce,  but  one  or  two  having  come  under 
my  notice.  Of  the  variations  in  the  length  of  the  wing  covers  of  it 
and  allied  species.  Professor  Bruner  has  well  said:  "That  in  the 
genera  Xiphidium  and  Orchelimum  wing  length  is  a  character  not  to 
be  relied  upon  as  specific  or  even  varietal  difference;"  yet  Eedten- 
bacher,  in  his  "Monographic  der  Conocephaliden,"  has  separated  a 
number  of  his  species  by  this  character  alone,  and  I  can  find  no  men- 
tion in  his  work  of  the  fact  that  such  a  variation  exists. 

96.     Xiphidium  nemorale  Scudder. 

Xiphidiww  nemomk  Sciidd..    15  1,  XMI,   1875,  462;  Id.,    15  3,  IV,  1875, 

65;  Id.,    164,   1879,   15;   Id.,    168,  XXIH,   1892,76  (song  of); 

Id.,   183,  XXX,  1898,  184;  Id.,  188,  1900,75;  Bl.,  7,  1893^  122; 

Beut.,  3,  VI,  1894,  284;  Lugg.,  84,  1898,  240. 
XiphiiJIiim  cnrfipnuir  Redtenh.,   1  10,  1891,  208. 

A  rather  robust  species  with  the  general  color  a  dark,  greenish 
brown;  tegmina  light  reddish  brown  with  the  front  or  lower  area 
fuscous.  Dorsal  stripe  of  occiput  and  pronotum  a  lighter  grayish 
brown  margined  with  a  narrow  yellowish  line  on  each  side.  All  the 
femora  punctate  with  reddish  dots,  tlie  tarsi  and  tip  of  hind  femora 
dusky.  Tegmina  with  the  veins  and  cross-veins  unusually  prominent, 
giving  them  a  coarse  and  scabrous  look;  the  tympanum  of  male  stout 
and  elevated.  Cerci  conical,  the  apex  obtuse,  but  little  compressed. 
Ovipositor  as  long  as  the  abdomen,  the  apical  half  with  a  gentle  but 
evident  upward  curve. 

Measurements:  Male — Length  of  body,  14  mm.;  of  tegmina,  8 
mm.;  of  hind  femora,  12  mm.;  of  pronotum,  3.5  mm.  Female — 
Length  of  body,  15  mm.;  of  tegmina,  5.5  mm.;  of  hind  femora,  13 
mm.;  of  ovipositor,  9  mm. 

Nemorale  is  a  common  insect  in  central  and  southern  Indiana,  but 
has  not  as  yet  been  taken  north  of  Marion  and  Wells  counties.  It 
reaches  maturity  about  August  1st,  and  from  then  until  after  heavy 
frosts  may  be  found  in  numbers  along  the  borders  of  dry,  upland 
woods,  fence  rows,  and  roadsides,  where  it  delights  to  rest  on  the 
low  shrubs,  blackberry  bushes,  or  coarse  weeds  usually  growing  in 
such  localities.  On  sunny  afternoons  of  mid-autumn  it  is  especially 
abundiint  on  the  lower  parts  of  the  rail  and  board  fences,  the  male 
uttering  his  faint  and  monotonous  love  call — a  sort  of  ch-e-e-e-e — 
ch-e-e-e-e,  continuously  repeated — the  female  but  a  short  distance 
away,  a  motionless,  patient,  and  apparently  attentive  listener. 
When  in  coitu  the  male  does  not  mount  the  back  of  the  female,  but, 
with  his  body  reversed,  is  dragged  about  by  her,  this  being  the  com- 
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mon  practice  of  all  the  species  of  Xiphidium  and  Orclielimum.  The 
females  at  times  evidently  oviposit  in  decaying  wood,  as  on  several 
occasions  I  have  found  them  on  old  fence  posts  and  rails  with  their 
ovipositors  inserted  the  full  length  in  the  wood. 

Nemorale  has  been  recorded  from  Nebraska,  Iowa,  Illinois  and  New 
York,  and  seems  to  be  coniined  to  the  northern  half  of  the  middle 
United  States. 

97.     Xiphidium  ensiferum  Scudder. 

Xiphidium  eimfer  Scudd.,    14  1,  VH,  1862,  461. 

Xiphidium  ensiferum.  Scudd.,   166,  1880,  Appeu.,  II,  23;  Id.,   183,  XXX, 

1898,  183;  Id.,   18  8,  1900,  74;  Riley,   12  2,n,  1884,  186;  Comst., 

4  1,1,  1888,  114;  Wheel.,   223,  H,   1890,  222  (oviposition  of); 

Redtenb.,    1  10,  1891,  209;  Bl.,   7,  1893,  123;  Lugg.,  84,  1898, 

240. 

Very  similar  in  general  appearance  to  X.  hrevipenne  Scudder,  and 
may  be  only  a  large  variety  of  that  species.  Typical  examples  are 
larger,  with  a  longer  ovipositor,  which  is  equal  in  length  to  the  body 
and  equals  or  slightly  exceeds  the  length  of  hind  femora.  Tegmina 
of  the  common  short-winged  form  covering  about  two-thirds  of  the 
abdomen  in  the  female;  usually  reaching  its  tip  in  the  male.  Hind 
femora  usually  unarmed,  though  sometimes  bearing  one  to  four  small 
teeth  on  their  lower  outer  carina.  Cerci  of  male  rather  stout,  with 
the  apical  half  curved  slightly  outward  and  depressed.  Ovipositor 
slender,  straight. 

The  general  color  is  more  of  a  green  than  in  hrevipenne;  the  face, 
sides  of  pronotum  and  abdomen,  and  usually  the  four  anterior 
femora,  being  of  that  hue.  The  tegmina  and  wings  are  light  reddish 
brown,  as  are  also  the  tibise  and  ovipositor. 

Measurements:  Male — Length  of  body,  12.5  mm.;  of  tegmina,  10 
mm.;  of  hind  femora,  13  mm.;  of  pronotum;  3.5  mm.  Female^ — 
Length  of  body,  12-14  mm.;  of  tegmina,  short  winged,  8.5  mm.;  long 
winged,  14  mm.;  of  hind  femora,  13.5  mm.;  of  ovipositor,  12-14  mm. 

Although  found  in  Indiana  wherever  collections  have  been  made, 
this  species  appears  to  be  less  common  than  either  fasciatum  or 
hrevipenne.  It  differs  from  them  occasionally  in  the  manner  of  ovi- 
po&ition,  as,  instead  of  always  depositing  its  eggs  in  the  stems  of 
grasses,  it  sometimes  seeks  the  turnip-shaped  galls  so  common  on 
certain  species  of  Salix  (willow),  and  oviposits  between  their  scales. 
The  gall  is  not  formed  by  the  Locustid,  but  by  a  Dipterous  insect 
belonging  to  the  family  of  Cecidomyidce.  Although  I  have  never 
seen  the  eggs  deposited  I  have  on  a  number  of  occasions  found  them 
within  the  galls,  but  did  not  know  to  what  insect  they  belonged  until 


376  REPORT    OF    STATE    GEOLOGIST. 

Mr.  Wheeler  published  {loc.  cif.)  his  excellent  account  of  the  oviposi- 
tion  of  this  species.  From  that  I  quote  as  follows:  "On  September 
8th  I  observed  a  female  in  the  act  of  oviposition.  She  was  perched 
with  her  head  turned  toward  the  apex  of  the  gall.  Slowly  and  se- 
dately she  thrust  her  sword-like  ovipositor  down  between  the  leaves, 
and,  after  depositing  an  egg,  as  slowly  withdrew  the  organ  in  order 
to  recommence  the  same  operation,  after  taking  a  few  steps  to  one 
side  of  where  she  had  been  at  work.  She  soon  observed  me  and 
slipped  away  without  completing  her  task.  The  number  of  eggs 
found  in  a  gall  varies  considerably.  Sometimes  but  two  or  three  will 
be  found,  more  frequently  from  50  to  100.  In  one  small  gall  I 
counted  170."  The  egg  is  cream-colored,  very  thin,  elongate  oval  in 
outline,  and  measures  4x1  mm.*  The  young  emerge  about  the  mid- 
dle of  May  and  reat-h  maturity  about  iVugust  10th.  Long  winged 
forms  of  this  species  arc  occasionally  met  with. 

Ensifcrum  wfus  first  described  from  Illinois,  and,  as  yet,  has  not 
l)een  recordod  east  of  the  Alleghany  Mountains.  One  which  was 
still  m  tliie  nymph  stage  on  October  21st,  was  found  to  have  a  white 
fiainvorm  (Oonh'us  sp?)  eight  and  a  half  inches  long  in  its  ab- 
domen. The  development  of  the  nymph  had  probably  been  retarded 
by  the  presence  of  the  parasite. 

38.     XiPHiDiUM  NIGROPLEURA  Bruner.     The  Black-sided  Grasshopper. 

XiphMmm  T,igropleurum  Bruner,    2  5,   XXHI,  1891,  58;  Bl. ,  7,1893,  125; 

Lugg.,  84,  1898,  241. 
XiphkUum  nigropleum  ScMdd.,   18  3,  XXX,  1898,  184;  Id.,   188,1900,75. 

A  medium  sized,  rather  robust  species,  easily  distinguished  from 
all  others  of  the  genus  by  its  peculiar  coloration.  In  Indiana  di- 
morphic forms  occur;  one  having  the  pronotum,  tegmina  and  legs 
bright  grass  green,  the  other  with  these  parts  brownish  yellow,  the 
.green  wholly  absent.  Jioth  forms  have  the  stripe  on  the  occiput  and 
the  sides  of  the  abdomen  shining  black;  the  former  narrowing  in 
front  to  the  width  of  the  tubercle,  and  bordered  on  each  side  with 
yellowish  white.  In  the  green  forms  the  usual  brown  stripe  on  the 
'disli  of  pronotum  is  but  faintly  defined,  in  the  other  it  is  very  evi- 
dent. 

The  tegmina  are  usually  abbreviated,  reacliing  only  four-fifths  of 
tbe  length  of  the  abdomen,  but  an  occasional  specimen  is  to  be  found 
in  which  they  are  fully  develoi)cd  and  then  reach  beyond  the  middle 


*"Mr.  B.  D.  Walsh,  in  the  Proc.  Ent.  Soe.  Phil.,  Ill,  1864,  232,  recorded  the  finding,  on 
numerous  occasioni,  of  the  eggs  of  an  OrcfceiiniKni  in  the  turnip-shaped  galls  of  Salix  cor- 
<iata.  Their  shape  and  proportional  dimensions,  as  given  by  him,  differ  much  from  thoie 
■of  X  fiisiferum,  as  they  were  cylindricAl,  .16  to  .17  of  an  inch  long,  and  seven  times  as  long 
»6  wide. 
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of  the  ovipositor  in  the  female.  Ovipositor  straight,  quite  broad  and 
heavy.  Male  cerci  of  medium  length,  rather  stout,  tapering  gently 
toward  the  apex,  and  with  a  strong  sub-basal  tooth. 

Measurements:  Male — Length  of  body,  14  mm.;  of  tegmina,  9 
mm.;  of  hind  femora,  13.5;  of  pronotum,  3.5.  Female — Length  of 
body,  15  mm.;  of  tegmina,  short- winged  form,  8.5  mm.;  of  tegmina, 
long- winged  form,  17  mm.;  of  hind  femora,  14  mm.;  of  ovipositor, 
16  mm. 

In  Indiana  this  handsome  insect  has  been  taken  in  G-ibson,  Vigo, 
Fulton,  Marshall,  Starke,  Lake,  Kosciusko,  Wells  and  Steuben  coun- 
ties, and  probably  occurs  in  suitable  localities  throughout  the  State. 
It  appears  to  be  a  semi-aquatic  species,  inhalnting  only  the  margins 
of  ditches,  large  ponds  and  lakes,  where  it  abides  in  the  tall,  rank 
grasses  and  sedges  growing  in  the  shade.  It  reaches  the  perfect 
stage  about  July  1st  in  southern  Indiana,  and  in  Fulton  Coimty  has 
been  taken  as  late  as  October  24th.  The  males  leap  actively  when 
approached.  The  females  are  more  clumsy  and  usually  dive  head- 
long into  a  l)unch  of  fallen  grass.  They  can  then  be  most  readily 
■captured  by  clasping  the  hand  about  a  bunch  of  grass  stems  or 
"branches  of  shrubs,  on  the  under  side  of  which  the  insects  have 
laken  refuge. 

NigropUura  has  been  recorded  only  from  Iowa,  Nebraska  and 
Ithaca,  New  York,  specimens  having  been  sent  me  from  the  latter 
locality  by  one  of  my  correspondents,  thus  extending  eastward  its 
Icnown  habitat  by  more  than  700  miles. 

Of  its  habits  in  Nebraska,  Bruner  (loc.  cit.),  has  written  as  follows: 
"It  is  quite  plentiful  among  the  rank  vegetation  on  low  moist  ground, 
and  is  especially  common  in  wet  places  where  the  "cut  grass" 
{Leersia  oryzoides  Swartz)  grows.  The  supposition  is  that  this  grass 
offers  a  better  place  than  usual  for  the  deposition  of  its  eggs,  which 
are  deposited  between  the  leaves  and  stems  of  grass.  Grapevines 
and  other  creeping  plants  which  form-  matted  clusters  that  afford 
■shelter  from  the  noonday  sun  and  the  bright  light  of  day  are 
favorite  haunts  of  this  and  other  species  of  our  nocturnal  grass- 
hoppers and  a  few  of  the  arboreal  crickets." 

"99.     XiPHiDiuM  SALTANS  Scudder. 

Xiphidium  saltans  Scudd.,    14  7,  1872,  249;  Id.,    183,  XXX,  1898,  184; 

Id.,   188,  1900,  75. 
Xiphidium  modeMum  Bnin.,   25,  XXIII,  1891,  66;  Bl.,  7,  1893,  126. 

This  is  the  smallest  and  most  slender-bodied  Locustid  found  in  the 
'.State.    It  is  a  dull,  reddish  brown  in  color,  except  the  stripe  on  the 

54-Geol. 
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occiput  and  disk  of  pronotum,  which  is  a  dark,  chocolate-brown,  the 
two  colors  being  separated  by  a  rather  wide  yellowish  line  which  in 
living  specimens  is  very  distinct. 


Fig.  94.    Xiphidium  saltann  Seudder. 

(a)    Female.    Two  and  one-half  times  natural  size. 

(6)    Tip  of  male  abdomen,  showing  form  of  cerci.    (Original.) 

The  cone  of  the  vertex  is  short  and  rather  narrow.  Tegmina, 
especially  those  of  the  female,  very  short  and  obtusely  rounded. 
The  shrilling  organ  of  the  male  is  narrower  and  farther  removed 
from  the  base  of  tlie  wing  cover  than  in  the  male  of  X.  slrictum,  its 
nearest  ally.  The  tip  of  male  abdomen  is  but  slightly  enlarged, 
cerci  elongate,  tapering,  a  little  curved  outward  and  armed  with  a 
rather  long  sub-basal  tooth.  Ovipositor  equaling  the  body  in  length, 
very  slender  and  tapering,  with  its  apical  half  slightly  upcurved. 

Measurements:  Male — Length  of  body,  10  mm.;  of  tegmina,  3 
mm.;  of  hind  femora,  9  mm.;  of  pronotum,  3  mm.  Female — Length 
of  body,  11  mm.;  of  tegmina,  2.5  mm.;  of  hind  femora,  9.5  mm.;  of 
ovipositor,  11  mm. 

Saltans  as  yet  has  been  noted  only  at  one  point  in  the  State,  name- 
ly, the  border  of  a  raw  prairie  near  Heckland,  A'^igo  Comity,  where- 
it  was  found  in  small  numbers  on  October  31,  1893,  and  in  Septem- 
ber, 1894.  It  appears  to  be  less  active  than  any  other  Xiphidium, 
leaping  a  shorter  distance  when  disturbed,  and  frequenting  the  sur- 
face of  the  ground  rather  than  the  stems  of  the  tall  prairie  grasses 
among  which  it  makes  its  home.  It  will  probably  be  found,  by 
close  search,  to  inhabit  most  of  the  few  remaining  patches  of  raw 
prairie  in  the  western  part  of  the  State.  However,  it  has  not  been 
noted  elsewhere  than  in  Vigo  County,  east  of  the  Mississippi  River, 
although  it  is  said  by  Bruner  to  be  very  plentiful  in  Nebraska,  Iowa 
and  Kansas. 

100.    Xiphidium  strictum  Seudder. 

Xiphidium  strtrtum,  Scudd.,  15  1,  XVII,  1875,  460;  Id.,  153,  IV,  1875, 
63;  Id.,  164,  1879,  13;  Id.,  183,  XXX,  1898,  183;  Id.,  188, 
1900,  75;  Redteub.,  1  10,  1891,  205;  Bl.,  7,  1893,  127;  Lagg., 
84,  1898,  242. 
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In  this  species  the  body  is  rather  slender  and  of  more  than  aver- 
age length;  constant  in  color  but  dimorphic  as  respects  the  length 
of  wings,  the  long-winged  forms,  however,  being  very  scarce.  Sides 
of  head  and  body,  together  with  all  the  femora,  green.  The  usual 
reddish  brown  stripe  on  occiput  and  pronotum  narrowly  edged  with 
whitish,  especially  on  the  fastigium  of  the  vertex.  Tegmina  reddish 
brown;  in  the  females  exceedingly  short  and  pad-like,  or  well  de- 
veloped and  reaching  almost  to  knees;  when  the  former,  a  little 
longer  than  the  wings,  when  the  latter,  5  mm.  shorter  than  the  wings. 
In  the  short-winged  males  (the  only  ones  I  have  seen)  the  tegmina 
are  somewhat  less  than  half  the  length  of  the  abdomen.  There  is  a 
reddish  brown  band  on  dorsal  surface  of  abdomen,  darker  where  it 
meets  the  green  on  sides.  Ovipositor  pale  red,  straight,  one  and  a 
half  times  the  length  of  the  posterior  femora.  Cerci  of  male,  long, 
the  apical  half  acuminate,  curved  slightly  inward  near  the  tip. 

Measurements:  Male — Length  of  body,  14  mm.;  of  tegmina,  5.5 
mm.;  of  pronotum,  3.5  mm.;  of  hind  femora,  13.5  mm.  Female — 
Length  of  body,  17  mm.;  of  tegmina,  short-winged  form,  3.5  mm.; 
long-winged  form,  16  mm.;  of  hind  femora,  15.5  mm.;  of  ovipositor, 
23  mm. 

Stridum  is  a  common  species  in  the  western  and  northern  parts  of 
the  State,  where  it  frequents,  for  the  most  part,  dry  upland  meadows, 
open  pastures  and  prairies,  and  reaches  maturity  about  August  1st. 
The  mature  females  are  usually  much  more  abundant  than  the  males 
and  vary  much  in  size.  It  is  an  active  leaper'and  tumbler  and  like 
several  of  its  allies,  often  strives  to  escape  detection  by  burrowing 
beneath  fallen  weeds  and  grasses.  The  general  range  of  stridum 
is  to  the  west  and  southwest,  it  having  been  first  described  from 
Texas,  and  not  heretofore  recorded  east  of  Illinois,  except  in  my 
former  paper  on  Indiana  Locustidfe. 

101.     XiPHiDiuM  ATTENUATUM  Scudder.     The  Lance- tailed  Grasshopper. 

Xiphidium  attemiatum  Scudd.,  14  6,  11,  1869,  305;  Id.,  18  3,  XXX, 
1898,  183;  Id.,  188,  1900,  74;  Brun.,  25,  XXIII,  1891,  57;  Id., 
27,  III,  1892,  265;  Redtenb.,  1  10,  1891,  191;  Bl.,  7,  1893,  128; 
Id.,  16,  1899,  219,  Fig.  51.  fLong  winged  form). 
Xiphidium  scudderi  BL,  5%  XXIV,  1892,  26;  Scudd.,  183,  XXX,  1898, 
183;  Id.,   188,  1900,  75.     (Short- winged  form). 

General  color  a  dull  testaceous  or  reddish  brown,  in  some  speci- 
mens tinged  with  greenish.  Antennje  with  the  basal  third  reddish, 
the  remainder  fuscous,  longer  than  in  any  other  member  of  the 
genus  belonging  to  our  fauna,  measuring  73  mm.  in  one  specimen  at 
hand.     Tegmina  and  wings  either  abbreviated  or  fully  developed'; 
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when  the  former  covering  about  three-fourths  of  the  abdomen  in  the 
female  and  reaching  or  sliglitl}'  sur])a>^sing  its  ti])  in  the  male;  when 
developed,  fully  twice  the  kiigth  of  abdomen;  the  wings  extending' 
4  mm.  beyond  the  tegmina.  Femora  greenish  ])rown,  very  rarely 
l)right  green,  the  til)ia'  and  t:'.rsi  darker.  Abdomen  ta])ering  but 
slightly  jjosteriorly,  with  the  liase  of  osipositor  hut  little  enlarged. 
Posterior  femora  heavy  on  their  basal  tvvo-tlfths.  slender  beyond, 
armed  on  their  lower  outer  carina  with  two  to  four  minute  blackish 


Fig.  95.    J[iphidiuw  attenuutumScMdd.    Female.    (After  Lugger.) 

spines.  Cerei  of  male  long,  broad,  with  the  a})ica.l  third  gently  taper- 
ing, the  basal  tooth  minute,  slender.  Ovipositor  excessively  long, 
slender,  straight  or  but  gently  curved,  the  apex  very  acuminate. 

Measurements:  Male — Length  of  body,  18-15  mm.;  of  antennae, 
73  mm.;  of  pronotum,  2.G  mm.;  of  tegmina,  short  winged  form,  8.5 
mm.;  of  long  winged  form,  19  mm.;  of  hind  femora,  1-1  mm.  Fe- 
male— Length  of  body,  13-1()  mm.;  of  pronotum,  3  mm.;  of  tegmina. 
short  winged  form,  10  mm.;  long  winged  form.  19  mm.;  of  hind  fe- 
mora, 14  mm.;  of  ovipositor,  26-30  mm. 

The  short  winged  form  of  this  specie?^  has  proven  much  more 
abundant  locally  in  Indiana  than  the  long  winged  form.  In  Vigo 
County  it  was,  ten  years  ago,  very  plentiful  about  the  borders  of  two 
large  ponds  in  the  Wabash  River  bottoms.  In  Knox  County  a  few 
specimens  were  secured  in  1901  from  the  margin  of  a  similar  pond 
bordering  a  large  cypress  swamp,  whik'  in  Kosciusko  County  it  was 
found  to  be  quite  common  in  some  nuirshes  near  Tippecanoe  and 
Turkey  lakes.  In  all  these  places  the  insects  dwell  among  the  tall 
rank  grasses  and  rushes  growing  in  shallow  wati'r.  The  males  are, 
as  far  as  my  experience  goes,  the  most  active  leapers  among  the 
winged  Locustida^,  jumping  a  half  dozen  or  more  times  without  pause 
when  flushed,  and  in  the  net  leai)ing  so  ra]iidly  from  side  to  side 
as  to  prevent  capture  with  the  fingers,  '{'he  females  are  evidently 
handicapped  in  their  leaping  powers  by  the  excessive  length  of  the 
ovipositor,  and  so  more  often  endeavor  to  escape  by  burrowing  be- 
neath the  dense  masses  of  fallen  grass  and  reed  stems  which  are  al- 
wavs  found  in  their  accustomed  haunts. 
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The  long  winged  form  was  first  taken  in  Indiana  in  August,  1902, 
when  it  was  found  in  some  extensive  low  ground  meadows  in  Kos- 
ciusko County.  Here  the  long  and  short  winged  forms  were  about 
equally  abundant.  The  former  flew  readily  when  approached,  hut 
to  no  great  distance.  A  few  of  the  long  winged  ones  were  also  taken 
near  Bass  Lake,  Starke  County.  The  specimens  from  these  northern 
counties  are  more  slender  bodied  than  those  from  the  south,  where 
only  the  short  winged  form  has  been  found.  Attenuatum  was  first 
described  from  Illinois,  though  it  is  not  mentioned  in  McNeill's 
"List  of  Orthoptera  of  Illinois."  Outside  of  Indiana  it  has  been 
recorded  from  Nebraska,  Iowa  and  Minnesota. 

I  find  that  the  length  of  the  ovipositor  among  the  different  species 
of  Xiphidium  is  not  at  all  dependent  upon  the  age  of  the  insect.  In 
both  attenuafum  and  scndderi  it  is  almost  as  long  after  the  third,  and 
fully  as  long  after  the  fourth  moult  as  it  is  in  the  adult;  while  a 
female  of  strictum  has  been  taken,  with  no  vestige  of  tegmina,  in 
which  the  ovipositor  measured  18  mm.  The  eggs  of  attenuatum,  as 
the  length  of  the  ovipositor  indicates,  are  laid  between  the  stems 
and  leaves  of  tall  rank  grasses  among  which  the  insects  live. 


XLVII.     Orchelimum  Serville  (1831). 

Loeustidae  of  medium  size,  but  with  a  short  and  stout  body.  Ver- 
tex, face  and  eyes  much  as  in  Xiphidium.  Spines  of  the  prosternum 
well  developed,  cylindrical  and'  slender.  Antennge  slender  and  taper- 
ing, usually  of  excessive  length.  Wing  covers  narrow,  the  apical  half 
often  much  less  in  width  than  the  basal,  exceeding  the  abdomen  in 
all  our  species;  almost  always  shorter  than  the  wings.  Stridulating 
organ  of  the  male  as  in  Xiphidium.,  but  proportionally  larger.  Ovi- 
positor stout,  broad,  with  the  apical  half  usually  upcurved;  when 
straight  the  apical  third  tapers  rather  abruptly  on  the  under  side 
to  a  fine  point.    Anal  plates  and  cerci  of  males  as  in  Xiphidium. 

This  genus  is  very  close  to  Xiphidium,  and  is,  by  some  writers, 
united  with  it.  Bedtenbacher  places  it  as  a  sub-genus  of  Xiphidium, 
separating  its  members  from  those  of  Xiphidium  proper  by  the  same 
characters  as  did  Serville.  As  scientists  difi'er  in  opinion  as  to  what 
characters  are  necessary  to  constitute  a  genus,  and  as,  at  best,  it  is 
but  an  artificial  and  arbitrary  grouping  of  species  for  the  sake  of 
convenience,  I  follow  Serville,  Scudder  and  Bruner  in  separating 
the  two,  believing  that  the  prime  idea  of  convenience  can  thus  be 
better  subserved. 


382  EEPORT  OF  STATE  GEOLOGIST. 

As  noted  in  the  Key  to  the  Genera  of  ConocephalincB,  the  larger, 
heavier  body,  longer  prosternal  spines,  and  shorter  and  broader  fal- 
cate ovipositor  are  the  chief  distinguishing  characters  of  Orclieli- 
mum.  The  wing  covers  are  more  uniform  in  length,  and  the  color, 
while  of  slightly  different  shades  of  brown  or  green  in  the  same 
species,  according  to  season  and  habitat,  does  not  run  to  the  ex- 
tremes of  variation  as  in  Xipliidium. 

The  generic  name,  OrclipJimuni,  the  literal  meaning  of  which  is 
"I  dance  in  the  meadows,"  is  a  most  appropriate  one,  for  low,  moist 
meadows  everywhere  swarm  with  these  insects  from  July  to  Novem- 
ber; and  though  waltzes  and  quadrilles  are  probably  not  indulged  in, 
yet  the  music  and  song,  the  wooing  and  love-making  which  are  the 
natural  accompaniments  of  those  amusements,  are  ever  present,  and 
make  the  short  season  of  mature  life  of  the  participants  a  seemingly 
happy  one. 

Eight  species  of  the  genus  have  been  taken  by  the  writer  within 
the  State.    These  may  be  separated  by  means  of  the  following  key: 

KEY    TO    THE    INDIANA    SPECIES    OF    ORCHELIMUM. 

a.    Ovipositor  with  a  very  evident  curve,  its  length  less  than  10  mm. 
b.    Face  without  a  median  brown  stripe. 

c.    Hind  femora  not  armed  with  small  spines  on   the  under 
side. 

d.    Tegmina  broadest  at  base;  the  apical  third  narrower; 
body  robust. 

c.    Tegmina    and    wings   sub-equal    in   length;    not 
much  exceeding  the  hind  femora;  size,  medium. 

102  vuhjarc,  p.  383 
ec.    Tegmina  distinctly  shorter  than  wings;  plainly 

exceeding  the  hind  femora;  size,  large 

103  glaberrimum,  p.  385 
dd.    Tegmina    of   nearly    equal    vridth    thi-oughout;    body 

slender;  size,  small 104  campestre,  p.  386 

cc.    Apical  half  of  posterior  femora  armed  beneath  with  sev- 
eral small  spines;  all  the  tibiae  and  tarsi  black  or  dark 

brown 105  nigrlpes,  p.  387 

&6.    Face  with  a  dark  reddish  brown  sti'ipe  down  the  center 

106  ivdianense,  p.  388 
aa.    Ovipositor  straight  or  nearly  so;  its  length  10  or  more  mm. 
f.    Posterior  femora  unarmed  beneath. 

g.    Body  slender;  pronotum  short,   not  more  than  4  mm.   in 

length;  tegmina  narrow,  shoi'ter  than  the  wings 

107  dclicatum,  p.  389 
gg.    Body  stout;  pronotum  5  or  more  mm.  in  length;  tegmina 

and  wings  sub-equal  in  length 108  gladiator,  p.  390 

ff.    Posterior  femora  armed  on  the  outer  lower  carina  with  several 
small  spines 109  volantum,  p.  390 
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102.     Orchelimum  vulgare  Harris.     The  Common  Meadow  Grasshopper. 

Orchelim urn  vulgarc  B-arris,  72,  1862,  162,  Fig.  77;  Scudd.,  142,  11, 
1868,  li7  (note  of  set  to  music);  Id.,  168,  XXUI,  1892,  73 
(note  of  set  to  music);  Pack.,  104,  1883,  567;  Riley,  122,  n, 
1884,  187;  Oomst.,  4  1,  I,  1888,  114;  Bl.  7,  1893,  130;  Id.,  16, 
1899,  220,  Fig.  52;  Beut.,  3,  VI,  1894,  282,  Plate  VI,  Figs.  4 
and  5;  Lugg.,  84,  1898,  234,  Figs.  155,  156;  McNeill,  90, 
XXXn,  1900,  78,  81. 

Xiphidium  agile  Redtenb.,   1  10,  1891,  186.     (In  part.) 

Orchelimum  agile  Scudd.,    18  8,  1900,  73. 

A  mediura.  sized,  robust  species,  with  the  general  color  green  or 
light  reddish  brown.  Face  light  green  or  light  brown  without  fus- 
cous marks..  The  occiput  and  disk  of  pronotum  with  a  reddish  brown 
band,  widening  on  the  latter,  where  it  is  often,  especially  in  the  male, 
bordered  on  each  side  with  a  darker  line.  The  male  (as  in  most  of 
our  species)  with  two  short,  black  dashes  on  each  wing  cover,  the 
four  forming  the  angles  of  an  assumed  square,  enclosing  the  t5rm- 
panum.     The  legs  usually  pale  brown,  the  tarsi  dusky.     Pronotum 


Fig.  96.     Orchelimum  vulgare  Bair IS.    Male.     (After  Lugger.) 

long,  its  posterior  lobe  but  slightly,  if  at  all,  upturned  above  the 
plane  of  the  anterior,  its  hind  margin  broadly  rounded.  Tegmina 
reaching  to  or  very  slightly  beyond  the  apex  of  hind  femora,  and 
equaling  or  very  little  shorter  than  the  wings.  Cerci  of  male  rather 
long,  the  apex  bluntly  rounded,  a  little  depressed;  sub-basal  tooth 
somewhat  flattened,  with  the  tip  sharp  and  decurved. 

Measurements:  Male^ — Length  of  body,  18  mm.;  of  pronotum,  6 
mm.;  of  tegmina,  21  mm.;  of  hind  femora,  17  mm.  Female — Length 
of  body,  19  m.m.;  of  pronotum,  6.2  mm.;  of  tegmina,  21  mm.;  of  hind 
femora,  18  mm.;  of  ovipositor,  7.5  mm. 

This  meadow  grasshopper  is  probably  the  most  abundant  member 
of  the  family  Locustidse  found  in  Indiana.  It  begins  to  reach  ma- 
turity in  the  central  part  of  the  State  about  July  10th,  and  more 
frequently  than  any  other  of  our  species  of  Orchelimum  it  is  found  in 
upland  localities,  along  fence  rows,  and  in  clover  and  timothy 
meadows.     In  early  autumn  it  seems  to  be  very  fond  of  resting  on 
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the  leaves  and  stems  of  the  ironweed,  Vernonia  fasciculata  Michx.,  so 
common  in  many  blue-grass  pastures. 

"The  poetry  of  earth  is  never  dead: 

When  all  the  birds  are  faint  with  the  hot  sun, 

And  hide  in  cooling  trees,  a  voice  will  run 

From  hedge  to  hedge  about  the  new  mown  mead; 

That  is  the  gi-asshopper's— he  takes  the  lead 

In  summer  luxury,  he  has  never  done 

With  his  delights;  for  when  tired  out  with  fun 

He  rests  at  ease  beneath  some  pleasant  weed." 

Vulgare  seems  to  be  somewhat  carnivorous  in  habit,  as,  on  two 
occasions,  I  have  discovered  it  feeding  upon  the  bodies  of  small 
moths  which  in  some  way  it  had  managed  to  capture;  while  on  an- 
other date  I  surprised  a  female  on  the  flowers  of  a  golden-rod,  feast- 
ing upon  a  soldier  l)eetle,  ChnuUognaihus  pennsylvanicus  DeG. 

Of  the  call  note  of  the  male  vulgare  Scudder  has  written:  "When 
about  to  sing  on  a  hot.  sunny  day,  the  male  mounts  a  stalk  of  grass 
to  about  a  foot  from  the  ground  where  it  clings  with  its  four  front 
legs,  allowing  its  hind  legs  to  dangle  on  either  side  of  the  stalk  that 
they  may  not  interfere  with  the  movements  of  the  tegmina.  Be- 
ginning with  Is  it  changes  almost  instantly  to  a  trill  of  zr;  at  first 
there  is  a  crescendo  movement  which  reaches  its  volume  in  half  a 
second;  the  trill  is  then  sustained  for  a  period  varying  from  one  to 
twenty  seconds  (generally  from  six  to  eight  seconds),  and  closes  ab- 
ruptly witli  p.  This  strain  is  followed  by  a  series  of  very  short 
staccato  notes  souiuling  like  jip,  jip,  jip,  repeated  at  half  second  in- 
tervals; the  staccato  notes  and  the  trill  alternate  ad  libitum.  The 
staccato  notes  may  l)e  continued  almost  indefinitely,  but  are  very 
rarely  lieard  more  than  ten  times  in  direct  succession;  it  ordinarily 
occurs  three  or  four  times  before  the  repetition  of  the  phrase,  but 
not  more  than  two  (u-  three  times  when  the  phrase  is  not  repeated. 
The  night  song  differs  from  that  of  the  day  in  the  rarer  occurrence 
of  the  intermediate  notes  and  the  less  rapid  trill  of  the  phrase;  the 
pitch  of  both  is  at  B  flat." 

Kedtenbacher  places  rulgare  as  a  synonym  of  DeGeer's  XipMdium 
agile,  stating  as  liis  reason  for  so  doing  that  Harris  and  Scudder  have 
separated  the  two  "on  account  of  small  differences  in  the  color  and 
size  of  the  wing  covers,  as  well  as  in  the  length  of  the  ovipositor." 
He  may  be  right  in  thus  combining  them,  but  his  relative  measure- 
ments of  X.  agile  as  given,  do  not  agree  with  the  specimens  of  un- 
<loubted  vulgare  in  my  possession.  Scudder,  who  has  had  ample  op- 
portunity to  compare  the  two,  says  (Bost.  Journ.  Nat.  Hist.  VII 
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453)  that  the  pronotiim  is  shorter  in  agile  than  in  vulgare.  Redten- 
hacher's  measurements  of  this  organ,  as  well  as  those  of  the  hind 
femora,  are  much  less  than  the  average  measurements  given  above. 
Harris,  as  well  as  Burmeister,  states  that  the  tegmina  of  agile  are 
3.5  mm.  shorter  than  the  wings,  while  McNeill  (loc.  cit.)  says  that 
agile  has  the  hind  femora  armed  beneath.  Taking  all  these  facts 
into  consideration,  though  having  no  typical  examples  of  agile  for 
comparison,  I  have  concluded  not  to  follow  Redtenbacher  but  to  re- 
tain for  the  species  at  hand  the  name  vulgare,  by  which  it  is  best 
known  to  the  entomologists  of  the  United  States. 

103.     Orchelimum  glaberrimum  (Burmeister). 

Xiphidium  glaberrimum  Burm.,  40,  II,  1838,  707;  Redtenb.,   110,  1891, 

187. 
Orchelimuvi  glaberrimum  Scudd.,    14  1,  VH,  1862,  453;  Id.,    188,   1900, 
73;  Riley,   122,  U,  1884,  186;  Comst.,  4  1,1,  1888,114;  BL,  7, 
1893,  133;    Lugg.,  84,  1898,  235;    McNeill,   90,  XXXII,   1900, 
78,  81. 

Very  close  to  and  perhaps  only  a  larger  form  of  0.  vulgare.  The 
general  color  is  the  same,  but  the  brown  line  on  the  disk  of  pro- 
notum  is,  in  the  female,  more  plainly  margined  with  black,  while  in 
the  male  the  black  dashes  at  ends  of  tympanum  are  larger  and  more 
completely  enclose  that  organ.  The  tegmina  of  the  male  exceed  the 
hind  femora  by  about  4  mm.,  and  are  exceeded  by  the  wings  about 
the  same  distance;  those  of  the  female  are  proportionally  a  little 
shorter. 

Measurements:  Male — Length  of  body,  22  mm.;  of  pronotum,  6 
mm.;  of  tegmina,  26  mm.;  of  hind  femora,  19  mm.  Female^ — Length 
of  body,  23  mm.;  of  pronotum,  6.5  mm.;  of  tegmina,  24-27  mm.;  of 
hind  femora,  20  mm.;  of  ovipositor,  8.5  mm. 

Burmeister's  original  description  of  this  species  is  very  short  and 
not  distinctive.  It  is  as  follows:  "Verticis  et  pronoti  medio  fulvo,. 
nigro-marginato;  elytris  ab  alls  dimidia  linea  superatis.  Long.  corp.,. 
11'"."  Burmeister  knew  but  two  species  from  the  United  States, 
and  this  short  description  was  sufficient  for  him  to  distinguish  these,. 
but  of  the  twenty  or  more  species  now  known  it  is  difficult  to  say 
Just  which  one  he  had  in  mind  when  he  wrote  the  above. 

Glaberrimum  is  not  a  common  species  in  Indiana.  I  have  taken  it 
in  Vigo,  Fulton,  Marshall  and  Starke  counties,  but  only  one  or  two- 
examples  from  each  locality.  All  were  secured  from  tall  grass  grow- 
ing near  the  margins  of  ponds  or  lakes.  It  is  evidently  attracted  by 
electric  and  other  lights,  as  Dr.  Robert  Hessler  took  one  from  his 
office  window  near  the  center  of  the  city  of  Logansport  on  the  night 
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of  August  3,  1900.    Its  general  range  is  given  by  Scudder  as  "United 
States  from  Rocky  Mountains  eastward." 

104.     Orchelimum  campestke  Blatcliley. 

OrchcUmum  «(»/»yx'.s//e  BL,  10,  XXV,  1893,  91;  Id.,  7,1893,133;  Lugg., 
84,  1898,  236;  Scucld..  188,  1900,  73;  McNeill,  90,  XXXH, 
1900,  78,  81. 

A  species  of  less  than  medium  size,  with  wing  covers  narrow  and 
of  almost  equal  width  throughout;  the  posterior  femora  unarmed 
beneath,  and  the  ovipositor  short,  narrow,  moderately  upcurved,  and 
tapering  to  a  delicate  point. 

Cone  of  the  vertex  prominent,  narrow,  rounded  at  the  apex;  the 
sides  of  the  frontal,  deflexed  portion  rapidly  converging  to  form  a 
very  acute  wedge.  Wing-covers  long,  slender,  not  narrowed  in  the 
middle  as  in  0.  vulgare,  tapering  slightly  on  the  apical  third  to  a 
rounded  end;  their  length  a  little  shorter  than  the  wings  in  both 
sexes.  Posterior  femora  with  the  basal  half  quite  stout,  the  length 
less  than  that  of  the  tegmina.  Cerci  of  male  slender,  cylindrical, 
somewhat  pointed,  the  apical  half  curved  slightly  outward,  the  basal 
tooth  short  and  weak. 

Color:  Tegmina  and  wings  almost  uniform  transparent  olivaceous 
brown.  The  usual  dark  reddish  brown  band  upon  the  occiput  and 
disk  of  pronotum  is  margined  on  the  latter  with  two  very  narrow 
and  darker  brown  stripes,  which  extend  back  to  the  middle  of  the 
posterior  lobe  of  the  pronotum.  Face,  and  usually  the  hind  femora, 
a  dirty  olive  brown;  the  latter,  when  dry,  with  a  blackish  longitu- 
dinal band  on  the  exterior  face.  In  the  female  the  only  green  on 
the  body  is  on  the  lower  part  of  the  sides  of  the  pronotum  and  on 
the  anterior  femora.  The  males  usually  have  the  outer  face  of  the 
posterior  femora  green,  but  otherwise  are  colored  like  the  females. 
Ovipositor  light  reddish  brown. 

Measurements:  Length  of  body,  male,  17.5  mm.,  female,  19  mm.; 
of  pronotum,  male,  4.5  mm.,  female,  5  mm.;  of  tegmina,  male,  20.5 
mm.,  female,  24.5  mm.;  of  antennae,  male,  46  mm.;  of  posterior 
femora,  male,  17  mm.,  female,  17.5  mm.;  of  ovipositor,  7  mm. 

This  modestly  colored  grasshopper  is  very  common  in  the  northern 
half  of  the  State,  where  it  abides  in  the  tall  grasses  of  the  low  prairie 
meadows.  It  has  not,  as  yet,  been  taken  south  of  Marion  and  Vigo 
counties.  It  is  a  smaller  and  more  slender  bodied  insect  than  the 
common  0.  vulgare  Harris,  and  has  a  shorter  and  narrower  pronotum 
and  a  much  smaller  ovipositor  than  that  species. 
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105.     Orchelimum  nigripes  Scudder.     The  Black-legged  Grasshopper. 

Orchelimum  nicjripes  Scudd.,   15  1,  XVn,  1875,  459;  Id.,    15  3,  IV,  1875, 
62;  Id.,    164,  1879,  12;  Id.,    168,  XXIH,  1892,  73;  Id.,   188, 
1900,  74;   McNeill,    88,   VI,  1891,  25;    Id.,    90,  XXXII,  1900, 
79,  83;  Bl.,  7,  1893,  135;  Lugg.,  84,  1898,  236. 
Xiphidium  nkjripes  Redtenb.,   1  10,  1891,  188. 

Somewhat  smaller  than  0.  vulgare;  the  body  moderately  robust. 
Pronotum  short,  the  posterior  lobe,  especially  in  the  male,  rather 
strongly  upturned.  Tegmina  equaling  the  wings  in  male,  a  little 
shorter  in  the  female,  surpassing  slightly  the  hind  femora.  The 
shrilling  organ  of  the  male  is  unusually  large  and  prominent  with 
strong  crossveins,  and  behind  it  the  tegmina  taper  rapidly  on  both 
margins,  their  shape  and  the  size  of  the  tympanum  causing  the  male 
to  appear  somewhat  peculiar  and  much  more  robust  than  it  really  is. 
Hind  femora  armed  on  apical  half  of  lower  outer  carina  with  one  to 
four  small  spines.  Cerci  of  male  slender,  tapering,  the  apex  a  little 
obtuse;  the  sub-basal  tooth  long,  slender  and  a  little  curved.  Ovi- 
positor rather  long,  broadest  in  the  middle,  tapering  to  a  delicate 
point.    The  males  vary  much  in  size. 

General  color  green  or  reddish  brown,  the  former  prevailing  in  the 
male,  the  latter  in  the  female.  Occiput  and  disk  of  pronotum  with 
the  usual  brown  markings.  Front  and  sides  of  head,  and  four  front 
femora,  reddish  yellow.  All  the  tibige  and  tarsi,  together  with  the 
apical  third  of  hind  femora,  black  or  dark  brown  at  least  on  the 
upper  side;  in  one  specimen  at  hand  the  whole  body,  except  the  wing 
covers  and  femora,  black. 

Measurements:  Male — Length  of  body,  18  mm.;  of  antennge,  66 
mm.;  of  pronotum,  5  mm.;  of  tegmina,  21  mm.;  of  hind  femora,  16 
mm,.  Female — Length  of  body,  19  mm.;  of  tegmina,  23  mm.;  of 
hind  femora,  17  mm.;  of  ovipositor,  9  mm. 

The  "black-legged  grasshopper"  is  a  lowland  species,  which  has 
been  taken  in  numbers  in  Vigo,  Putnam,  Posey,  Starke,  Fulton,  Lake 
and  Wells  counties,  and  probably  occurs  in  suitable  localities 
throughout  the  State.  It  reaches  maturity  about  July  20th,  and  is 
usually  abundant  about  the  margins  of  the  larger  ponds  and  lakes, 
where  it  frequents  the  tall  grasses  and  especially  the  stems  and 
leaves  of  the  different  species  of  Polygonum,  or  smartweed,  growing 
in  the  shallow  water.  Examples  of  the  parasitic  hairworm  (Gordius 
sp?)  have  been  taken  from  the  abdomens  of  a  number  of  specimens. 

Nigripes  was  described  from  Texas  and  was  first  recorded  east  of 
Illinois  in  my  former  paper.  It  has  been  taken  by  myself  at  Celina, 
Ohio,  though  Scudder  gives  its  range  as  "Rocky  Mountains  to  the 
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Mississippi  River."    Its  song  is  much  more  faint  than  that  of  vulgare, 
the  z-e-e-e-e  being  nnicli  h-ss  ])ro]onge(l. 

lOf).     Orchelimum  indianense  Blatchley. 

Orchdimum    iwllminixc    Bl.,     10,    XXV,    1893,    90;     Id.,    7,     1893,     137; 
Scudd.,    188,  1900,  73;  Mc-Neill,  90,  XXXII,  19(M),  79,  82. 

A  sli-ndc!'  bodied  insect,  with  a  dark  median  streak  down  the  face, 
and  having  tin-  posterior  femora  unarmed  beneath.  The  cone  of  the 
vertex  is  short,  rather  narrow,  with  a  rounded  apex.  The  tegmina, 
narrow,  tapering,  a  little  shorter  than  the  wings,  and  of  a  delicate, 
almost  gauze-like  texture.  I'osterior  femora  slender,  shorter  than 
the  closed  tegmina.    Anal  cerci  of  male  of  medium  size,  longer  than 


Fig.  97.     Orchelimum  itiilniiense  HI.    Female.    One  and  one-half  times  natural  size. 

(Original.) 


the  sub-genital  plate,  tapering  to  a  dull  point;  the  basal  tooth  short, 
with  a  broad  base  and  a  very  sharp  point.  Tlie  ovipositor  of  female 
of  less  than  average  width  and  length,  the  apical  half  with  a  gentle 
npward  curve. 

Color:  Tegmina  and  wings  a  transparent  wliitish  tinged  with 
green  on  the  front  or  lower  longitudinal  nerves;  the  cross-nervules 
of  the  latter  darker.  Sides  of  pronotum  and  abdomen,  and  all  the 
femora,  light  green;  the  tibifB  and  tarsi  of  a  brownish  hue.  Face 
yellowish  white,  with  a  dark  reddish  brown  stripe  the  width  of  the 
labrum,  starting  with  the  mouth  and  passing  upward  to  the  vertex, 
where  it  narrows  to  the  width  of  that  organ;  then,  broadening  on  the 
occiput,  it  passes  back  to  the  front  border  of  the  pronotum,  where 
it  divides  into  two  narrow  streaks,  wliich  enclose  a  whitish  area  and 
extend  a  little  beyond  the  posterior  transverse  suture,  where  they 
taper  to  an  end.  Sub-genital  plate  of  male  yellow.  Basal  third  of 
ovipositor  dark  brown,  the  remainder  light  reddish  brown. 

Measurements:  Length  of  body,  male,  17  mm.,  female,  17.5  mm.; 
of  pronotum,  male  and  fenuile.  1  mm.;  of  tegmina,  male,  21  mm., 
female,  19  mm.;  of  hind  femora,  male,  11  mm.,  female.  I-")..")  mm.; 
of  ovipositor.  7.o  mm. 
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This  graceful  and  prettily  marked  species  is  quite  common  among 
the  rank  grasses  and  sedges  growing  about  the  margins  of  tamarack 
swamps  and  lakes  in  Fulton,  Marshall,  Starke,  Lake,  Kosciusko  and 
Steuben  counties,  where  it  reaches  maturity  about  July  20th.  It  is 
probably  a  species  of  northern  range  which  does  not  occur  in  south- 
ern Indiana.  It  is  the  smallest  and  most  slender  of  the  eight  species 
of  the  genus  so  far  known  to  occur  in  the  State,  and  its  markings  are 
very  distinct  from  those  of  any  of  the  others. 

107.     Orchelimum  delicatum  Bniner. 

OreheUmum  (/mcile  Bvan.,  2  5,  XXIII,  1891,  70. 

OrcheUmum  deUeatitm  Bruu.,  2  7,  HI,  1892,  264;  Scudd.,    18  8,  1900,  73; 
McNeill,  90,  XXXn,  19a),  77,  80. 

"A  slenderer  and  somewhat  smaller  insect  than  0.  vulgnre,  from 
which  it  differs  in  the  form  of  its  pronotum  and  of  the  ovipositor. 
The  tubercle  of  the  vertex  is  short,  broad,  and  has  the  apex  rounded. 
The  tegmina  and  wings  are  of  moderate  length,  very  delicate  in  tex- 
ture, and  in  the  male  furnished  with  an  inconspicuous  musical  ap- 
paratus. Legs  slender,  the  posterior  femora  not  quite  reaching  the 
tips  of  the  closed  tegmina.  Terminal  segment  of  the  male  abdomen 
quite  broad;  the  anal  cerci  stout  and  acuminate,  with  the  internal 
tooth  minute;  sub-genital  plate  broad  and  long,  reaching  beyond  the 
tips  of  the  cerci.  The  ovipositor  unusually  long,  broad,  nearly 
straight  and  fine  pointed. 

"In  color  it  is  a  pale  transparent  green  with  a  broad  reddish  brown 
band  upon  the  head  and  pronotum,  continuous  from  the  tip  of  the 
vertex  to  the  posterior  transverse  indentation  of  the  pronotum,  some- 
what paler  in  the  middle;  upon  the  latter,  rather  broadly  bordered 
by  yellowish  white  throughout.  Face  and  mouth  parts  together  with 
the  genital  armature  of  the  male  ochreous;  ovipositor  light  reddish 
brown.     Tarsi  and  sometimes  also  the  tibiffi  a  trifle  infuscated." 

"Length  of  body,  male,  16  mm.,  female,  17.5  mm.;  of  antenna, 
male  and  female,  about  50  mm.;  of  pronotum,  male,  3.8  mm.,  female, 
4  mm.:  of  tegmina,  male,  19  mm.,  female,  20  mm.;  of  hind  femora, 
male,  14  mm.,  female,  15  mm.;  of  ovipositor,  11-12  mm." 

This  species  was  described  from  West  Point  and  Lincoln,  Ne- 
l>raska,  where  Bruner  found  it  common  about  the  margins  of  ponds 
.and  along  the  edges  of  streams,  also  at  electric  lights.  In  Indiana 
it  has  been  noted  only  in  Marshall  and  Starke  counties,  where  a  half 
'dozen  specimens  were  secured  in  lowland  meadows  near  large  lakes 
•on  July  30th  and  August  20,  1902.  It  probably  occurs  throughout 
the  lake  region  of  the  northern  third  of  the  State.  It  has  not  before 
been  recorded  east  of  Nebraska. 
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108.  Orchelimum  gladiator  Bruner. 

Orchelimum  (jlmUator  Brun.,    2  5,    XXIQ,    1891,    71;    Bl.,    7,    1893,    138; 
Scudd.,   188,  1900,  73;  McNeill,  90,  XXXn,  1900,  77,  81. 

In  its  general  structure  this  species  resembles  the  more  robust 
forms  like  0.  glaherrivium  and  0.  nigripes.  It  differs  from  these, 
however,  in  having  shorter  legs  and  antennae,  and  in  the  shape  of 
the  ovipositor.  The  posterior  femora  are  rather  slender  and  un- 
armed beneath;  the  cone  of  the  vertex  is  short  and  obtuse,  with  the 
extreme  tip  shallowly  sulcate:  the  inner  wings  are  the  same  length 
as  the  tegmina  in  the  male,  a  little  longer  in  the  female,  where  they 
do  not  quite  reach  the  tip  of  the  ovipositor.  The  latter  organ  is 
broad,  nearly  straight  and  of  more  than  ordinary  length.  Cerci  of 
male  stout,  the  basal  tooth  long,  tapering  gradually  to  a  sharp  point, 
lis  apical  third  a  little  curved. 

Color:  Pale  transparent  grass-green  throughout,  save  the  usual 
markings  upon  the  occiput  and  disk  of  pronotum,  which  are  dark 
brown;  on  the  latter  composed  of  two  well  defined,  narrow,  slightly 
diverging  lines.  Antennte  rufous,  feet  and  extreme  tip  of  the  ovi- 
positor tinged  with  rufous. 

Measurements:  Length  of  body,  male,  17  mm.,  female,  18-20 
mm.;  of  antenna?,  male,  43  mm.,  female,  35  mm.;  of  pronotum, 
male,  5  mm.,  female,  4.75  mm.;  of  tegmina,  male  and  female,  19 
mm.;  of  hind  femora,  male,  14  mm.,  female,  15.5  mm.;  of  ovipositor, 
10  mm. 

This  species  has  been  found  to  be  quite  common  in  some  of  the 
northern  counties,  having  been  taken  in  low,  damp  meadows  and 
marshes  in  Fulton,  Starke,  Marshall,  Kosciusko  and  Steuben.  It 
probably  inhabits  low  damp  prairies  and  meadows  throughout  the 
northern  half  of  the  State.  It  evidently  begins  to  reach  maturity 
about  July  25th,  perhaps  a  week  sooner.  A  pair  in  coitu  were  se- 
cured in  Marshall  County  on  July  29th.  It  was  described  from 
Nebraska  and  has  been  recorded  only  from  that  State  and  Indiana. 

109.  Orchelimum  volantum  McNeill. 

Orchdimnm  volnntnm  McNeill,   88,  VI,  1891,  26;  Id.,  90,  XXXn,  1900, 

80,  83;  Scudd.,   188,  1900,  74. 
Orchelimum  hruueriBl.,    10,  XX\\  189:3,  92;  Id.,   7,  1893,  139;  Scudd., 
188,  1900,  73;  McNeill,  90,  XXXII,  1900,  80,  83. 

A  species  of  medium  size  and  rather  slender  body  with  the  pos- 
terior femora  armed  beneath,  and  the  ovipositor  very  broad,  nearly 
straight  and  of  more  than  average  length. 

Cone  of  the  vertex  narrow,  moderately  elevated,  rounded  at  apex. 
Tegmina  long  and  narrow,  a  little  shorter  than  the  wings;  strongly 
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reticulate  in  the  female.  Posterior  femora  rather  stout,  the  apex, 
when  appressed,  just  reaching  the  tip  of  ovipositor;  armed  beneath 
on  the  apical  half  with  three  or  four  small  spines.  Cerci  of  male 
stout,  tapexing  to  a  point,  with  the  internal  tooth,  rather  broad  and 
flat  at  base.  Ovipositor  very  similar  to  that  of  0.  gladiator  Bruner, 
being  very  long  and  stout,  nearly  straight  above,  and  with  the  under 
side  of  apical  third  sloping  rapidly  to  the  acute  apex. 

Color:  With  the  exception  of  the  ovipositor,  which  is  a  light  red- 
dish brown,  and  the  usual  stripe  on  occiput  and  disk  of  pronotum, 
the  whole  body  is  a  pale,  transparent  brownish  green,  the  green 
showing  plainly  only  on  the  lower  half  of  the  side  of  the  pronotum 
and  on  the  meso-  and  meta-pleura. 

Measurements:  Length  of  body,  male,  18  mm.,  female,  20.5  mm.; 
of  tegmina,  male,  21  mm.,  female,  25-28  mm.;  of  pronotum,  male 
and  female,  4.75  mm.;  of  hind  femora,  male,  16  mm.,  female;  19 
mm.;  of  ovipositor,  10.5  mm. 

As  shown  by  the  synonymy,  this  is  the  0.  Iruneri  of  my  former 
paper,  a  comparison  of  type  specimens  of  volantum,  kindly  loaned  me 
by  Professor  McNeill,  having  proved  the  two  to  be  identical.  The 
Indiana  specimens,  however,  do  not  show  the  character  to  which  Mc- 
iSTeill  calls  especial  attention,  namely,  "the  distinct  angle  formed  by 
the  anal  area  with  the  lateral  field  in  the  female  tegmina." 

In  Indiana  volantum  has  been  taken  in  Vigo,  Fnlton,  Marshall  and 
Starke  counties.  It  is  found  most  abundantly  during  August  and 
September  on  the  leaves  and  stems  of  a  tall,  broad-leaved  knot-weed, 
Polygonum  ampliibium  L.,  which  groAvs  luxuriantly  in  the  shallow 
waters  about  the  margins  of  the  larger  ponds  and  lakes.  Several 
other  "green  grasshoppers,"  notably  among  which  are  Xiphidium 
attenuatum  Scudd.  and  Orchelimum  nigripes  Scudd.,  frequent  this 
plant  in  large  numbers.  Keeping  company  with  them  an  occasional 
specimen  of  0.  hruneri  is  seen,  but,  being  an  active  leaper,  it  often 
escapes  amidst  the  dense  foliage  of  the  knot-weed  before  its  capture 
can  be  effected. 

Its  less  robust  body,  longer  armed  posterior  femora  and  long 
tegmina  will  readily  distinguish  this  species  from  0.  gladiator,  the 
only  other  one  which,  to  my  knowledge,  has  an  ovipositor  shaped 
like  that  of  volantum. 

Outside  of  Indiana,  volantum  has  been  taken  only  near  Cleveland, 
Henry  County,  Illinois,  where  McNeill  found  it  in  small  numbers 
on  the  semi-aquatic  plant,  Sagittaria  variabilis  Engelm,  one  of  the 
arrow-heads.  "Their  song,"  says  McISTeiU,  'Tias  a  new  note  in  it.  It 
may  be  represented  as  follows:    zip-zip  hr-ze-e-e,  Tcr-ze-e-e,  the  last  part 
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of  the  song  not  lasting  more  than  lialf  to  three-quarters  of  a  second 
and  is  always  preceded  by  the  sound  which  I  represent  imperfectly 
by  A-r." 

Sub-family  DECTICm^. 

All  known  North  American  representatives  of  this  sub-family  are* 
apterous  or  sub-apterous,  their  tegmina  never  extending'  over  more- 
than  two  abdominal  segments.  The  antenna?  are  inserted  Ijetween 
the  eyes,  nearer  the  summit  of  the  occiput  than  tlie  upi)er  margin  of 
the  labrum.  Slit-like  foramina  (hearing  organs)  are  present  near 
the  Ijase  of  the  fore  tibia',  and  these  tibia?  bear  au  apical  spine  on 
their  outer  up})er  side.  The  tarsi  are  all  more  or  less  depressed;  and 
iheir  first  two  joints  are  sulcate  lengthwise  on  the  sides;  while  the 
first  joint  of  those  of  the  hind  legs  bears  a  free  plantula  beneath  its 
base. 

The  sub-family  is  represented  in  the  Western  States  by  numerous- 
genera  and  a  large  number  of  species,  but  east  of  the  Mississippi 
River  but  two  genera  and  four  species  belonging  to  it  have  as  yet 
been  found.  In  Indiana  but  one  of  these  genera,  Aflanticus  Scudder, 
represented  by  two  species,  is  known  to  occur.  However,  members- 
of  the  otheir  eastern  genus,  Orchesticus  Saussure,  may  in  time  be 
found  within  the  State,  since  one  of  its  species  is  known  from  Ten- 
nessee and  another  from  ^Missouri.  From  other  Deiiicinw  the  species- 
of  Orchesticus  may  be  distinguished  by  the  armed  prosternum,  the 
presence  of  four  terminal  spines  on  the  lower  side  of  hind  femora, 
and  an  ovipositor  which  curves  upward.  This  last  character  is  the 
principal  one  separating  them  from  Atlanficus,  whose  members  have 
the  ovipositor  straight. 

XLVIIl.     Atlaxthts  Scudder   (18!)4). 

The  meud)ers  of  this  genus  are  Loeustida^  of  large  size,  in  whieli 
the  pronotum  extends  }n\v\<  over  the  first  joint  of  the  abdomen,  thus 
forming  a  l)uckler  or  shield  for  the  back.  Face  broad,  rounded,  but 
slightly  oblique.  Eyes  snuill,  sub-globose.  \Vrtex  with  a  l)lunt  de- 
curved  projection  between  the  antenna'.  Pronotum  truncate  in 
front,  rounded  behind,  fiatteiunl  above,  l)ent  abruptly  downward  on 
the  sides.  Prosternum  armed  with  two  slender,  sub-acute  spines. 
Tegmina  of  the  females  rudimentary,  wholly  covered  hy  the  pro- 
notum; those  of  the  males  fairly  well  developed,  extending  in  our 
most  common  species  five  or  more  mm.  ])ack  of  the  pronotum.  The 
shrilling  organ,  which  is  covered  by  the  pronotum,  is  circular,  and 
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rather  large  for  the  size  of  the  tegmina,.  Wings  very  rudimentary 
or  wanting.  Hind  femora  long  and  rather  slender,  extending,  in  our 
species,  beyond  the  abdomen  in  both  sexes,  notably  so  in  the  males. 
Ovipositor  as  long  as  the  body,  very  stout  at  the  base,  straight. 

The  "Shield-back  Grasshoppers,"  so  called  on  account  of  the  large 
protective  pronotum,  are  often  quite  numerous  from  April  1st  to 
September  15th  in  dry  upland  woods  and  on  sloping  hillsides  with 
a  southern  exposure,  but  are  seldom,  if  ever,  found  in  damp  localities. 

On  the  first  warm  days  of  early  spring  the  young  begin  to  emerge 
and  in  suitable  places  for  a  month  or  more  are  among  the  most  com- 
mon Orthopterans  seen.  They  are  much  more  active  during  early 
life  than  in  the  mature  state  when  they  crawl  rather  than  leap.  In 
captivity  they  feed  as  readily  upon  animal  as  upon  vegetable  food, 
and  in  the  natural  state  probably  feed  upon  the  dead  bodies  of  such 
small  animals  as  they  can  find.  Tlie  earliest  hatched  reach  maturity 
in  central  Indiana  about  the  first  of  June,  and  may  then  often  be 
found  resting  on  the  leaves  and  stems  of  low  shrubs  and  weeds,  but 
seldom  climb  over  two  or  three  feet  from  the  ground.  The  adults 
are  far  less  numerous  than  the  young,  the  vast  majority  of  the  latter 
probably  falling  a  prey  to  the  many  ground-frequenting  sparrows 
and  other  birds,  as  they  do  not  hide  by  day  as  do  the  members  of  the 
genus  Ceuthophilus.  The  two  Indiana  species  may  be  separated  by 
the  following  key: 

KEY    TO   INDIANA   SPECIES   OF   ATLANTICUS. 

4 

a.  Pronotum  more  than  half  as  loug  as  bind  femora,  its  front  margin 
in  the  female  much  narrowed,  but  little  more  than  half  as  wide 
as  bind  margin;  exposed  portion  of  male  tegmina  almost  as  ample 

as  the  pronotum  110  pachynierus,  p.  393 

aa.  Pronotum  not  more  than  half  as  long  as  bind  femora,  its  front  mar- 
gin in  the  female  but  little  narrowed,  about  three-fourths  the 
width  of  the  bind  margin;  exposed  portion  of  male  tegmina  less 
than  one-third  as  ample  as  the  pronotum Ill  dorsalis,  p.  394 

110.     Atlanticus  pachymerus  (Burmeister). 

iJecdrm  pachijmenis    Burm.,   40,  II,  1838,  712. 

Thyre<motu>i  pachymerus  Sondd.,    14  1,  VII,  1862,  453;   Corns.,   4  1,1,1888, 

118,  Fig.   106;  Davis,    43,  XXV,   1893,   108  (song  of);  BL,    7, 

1893,  160. 
Atlanticus pachymertis  Scudd.,    170,  XXVI,  1894,  179;  Id.,  188,1900,76; 

Lugg.,  84,  1898,  245,  Fig.  160. 

Color:  Male — Grayish  or  fuscous  brown;  the  sides  of  pronotum 
and  tegmina  black,  the  former  often  shining,  especially  m  the  young; 
a  narrow,  curved  yellowish  line  above  the  posterior  lateral  angle  of 

55-Geol. 
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proiioliim;  llic  exposed  dorsji]  field  of  leuiniiiM  li^;]it  hrowii;  tile 
I'eiiiora  with  nuiiieroiis  iiiiiiute  pale  spots.  Female — Usually  grayish 
or  reddish  hrowu  throiiglioiit.  e.\eei)t  tlie  yellow  line  on  side  ot  pro- 
iiotiini,  which  is  hordei-ed  ahove  with  a  dash  of  Idack. 


Fig.  98.    Atldiitieus  pachi/»ieru>>  (Bxirm.).    Malo.    (After  Lugger.) 

The  lateral  carin;e  of  the  pronotum  are  .s]iai'[)er  in  this  species  than 
in  the  next;  the  pronotum  itself  is  proportionally  a  little  longer,  and 
appears  more  so  than  it  really  is  on  account  of  the  ])roadly  rounded 
posterior  lohe.  Tlie  liind  ft'inora,  as  well  as  the  ovipositor,  are  a 
little  shorter  than  in  dorsalis.  and  the  apex  of  the  ovipositor  is  more 
bluntly  rounded  from  above. 

Measurements:  ]\lale — Length  of  body,  19  mm.;  of  pronotum,  9.5 
mm.;  of  hind  femora,  1(5. 5  mm.  Female — Length  of  body,  21  mm.; 
of  pronotum,  9.5  mm.;  of  hind  femora,  18  mm.;  of  ovipositor,  18  mm. 

Pachijnu'nis  is,  in  Indiana.  l)y  far  tlie  more  cdninion  of  the  two 
species.  It  has  been  taken  in  Lake,  Marshall,  Marion,  Tutnam,  Vigo 
and  Crawford  counties,  and  doubtless  occurs  througliout  the  State, 
frequenting  the  localities  mentioned  above  under  the  generic  de- 
scri])tion.  The  earliest  date  on  which  a  mature  s])ecinien  has  ])een 
noted  w^as  June  Gth,  in  Vigo  County. 

In  a  pleasing  account  of  the  notes  and  habits  of  the  species,  Mr. 
W.  T.  Davis,  he.  cit.,  has  written  as  follows:  "Its  song  much  re- 
sembles that  of  Orcltclhnnm  vuJgare,  witli  the  ])ri'liminary  r/y,  zip. 
omitted.  It  is  a  continuous  z-c-e-e,  with  an  occasional  short  il-.  caused 
by  the  insect  getting  its  wing  covers  ready  for  action  after  a  period 
of  silence.  *  *  *  Starting  with  raspberries,  one  kept  in  captivity 
had  the  rest  of  the  fruits  in.  their  season,  including  watermelon,  of 
which  he  sliowed  a  marked  a])preciation.  If  I  offered  him  a  raspljcrry 
and  then  gradually  drew  it  away,  he  would  follow  in  the  direction 
of  the  departing  fruit,  and  would  finally  eat  it  from  my  hand." 

111.     Atlanticus  DORSALis  ( Biirmeister ) . 

Ikdic.mdorsalisBwvm..  40,  II,  1S;{8,  713. 

Tlujreonotm  domilU  Scudcl..    14  1,   VII,   1862,   454;  Id..    14  8.  1874,  ;570; 

Comst.,   122,  I,  IHSS.  118;  Bl.,  7,  ISitM,  151. 
Atlanticus  durmlis  Scndd.,   170,  XXVI,,  1894,  179;  Id.,   188,  1900,  76. 
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Color:  Male — Usually  a  dark  sooty  brown  flecked  every  where  with 
grayish;  the  apical  third  of  hind  femora  lighter;  the  yellow  line  on 
lower  border  of  pronotmn  indistinct  or  Avanting.  Female — Dull,  yel- 
lowish brown;  the  posterior  lobe  of  pronotum,  dorsum  of  abdomen 
and  ovipositor  dark  brown.  A  blackish  spot  on  the  fa-ce  below  each 
eye;  the  sides  of  the  pronotum  with  obsolete  fuscous  markings. 

The  chief  structural  distinctions  between  this  insect  and  paclitj- 
mervs  are  given  above  in  the  key  and  under  the  latter  species.  It 
may  be  added  that  the  hind  lobe  of  the  pronotum  in  dorsalis  is  quite 
short  and  has  its  posterior  margin  nearly  truncate;  whereas  in 
pacilii/merus   it  is  much  longer  with  the  hind  margin  broadly  rounded. 

Measurements:  Male — Length  of  body,  19  mm.;  of  pronotum,  9 
mm.;  of  hind  femora,  19  mm.  Female — Length  of  body,  24  mm.; 
of  pronotum,  9.5  mm.;  of  hind  femora,  20.5  mm.;  of  ovipositor, 
23  mm. 

Doj'salis  has  been  taken  in  the  State  in  Putnam,  Vigo,  Knox  and 
Crawford  counties.  In  the  two  last  named  counties  it  is  more  com- 
mon than  the  other  species.  Its  general  range  is  more  southern  and 
it  will  probably  be  found  to  inhabit  only  the  southern  half  of  In- 
diana. 

Sub-family   GRYLLACRIN.E. 

This  sub-family  is  represented  in  the  State  by  the  single  genus, 

XLIX.     Camptonotus  Uhler  (1864). 

Form  similar  to  Ceufliopliihis  Scudd.  Head  large,  oval,  much 
broader  than  the  prothorax  and  not  deeply  sunken  into  it.  Eyes 
ovate,  vertical,  situated  on  the  sides  but  little  behind  the  basal  joint 
of  the  antenna?,  and  exceeding  it  a  little  in  length.  Maxillary  palpi 
long,  the  last  joint  as  long  as  the  preceding  one,  a  very  little  inflated 
at  the  tip.  Antenna?  at  least  five  times  the  length  of  the  body  with- 
out the  ovipositor.  Pronotum  trapezoidal,  the  sides  not  carried 
downwards  as  far  as  the  lower  line  of  the  eyes,  the  lateral  margins 
somewhat  broadly  recurved;  mcso-  and  meta-notum  very  small,  con- 
fined to  the  dorsum  and  not  prolonged  downward  upon  their  sides. 
Ovipositor  ensiform,  curved  upwards,  its  valves  conijn'essed,  acute. 
Legs  very  short,  moderately  stout;  the  anterior  and  middle  tibia? 
slightly  incurved  near  the  base,  liaving  a  row  of  four  long  spines 
each  side  beneath;  posterior  femora  armed  beneath  with  a  few  short 
teeth.  Tarsi  stout,  four-joinled,  witli  split  cushions  beneath,  the 
first  joint  equal  in  length  to  the  two  following  ones  conjoined. 

A  single  species  is  known  from  the  eastern  United  States. 
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112.  Oamptonotus  cauolinensis  (Gerstacker). 

Gnjllacrk  rarolini'n.v.'^  Gers.,  59,  XXVI,  IHfiO,  276. 
NeortiiK  caroltHfiixix'Brmiu.,  39,  IHSS,  381. 
Campfo)iotiixr(tr(,linr)i.'<ls  Scndd.,    188,  19fX),  79. 

Camptonotm  iiciulderi  Vhler,  2  12,11,  1864,649;   Glov.,    6  2,   1872,   Plate 
Vm,  Fig.  15;  Riley,   122,  U,  1884,  186. 

A  medium  sized  wingless  Lociistid,  reddish  brown  above,  yollowi.^li 
white  beneath.  Face  and  all  the  tibitie  and  tarsi  yellowish,  the 
femora,  especially  the  two  hind  pair,  mottled  with  dark  brown,  and  a 
transverse  bar  of  the  same  color  on  the  three  posterior  dorsal  seg- 
ments of  abdomen. 


Fig.  99.     C'lmptonotuH  raroHneimls   (Gerstacker).    Female.    Twice  natural  «iz#.    (Original.) 

Measurements:  Female — Length  of  body,  13  mm.;  of  posterior 
femora,  7.5  mm.;  of  ovipositor,  8  mm. 

A  single  female  of  this  curious  Loeustid  was  taken  October  11, 
1902,  near  Millersville,  Marion  County,  by  Philip  Baker,  of  Indian- 
apolis, who  kindly  presented  it  to  me.  I  had  seen  one  in  Vigo 
County  ten  years  before  but  had  failed  to  effect  its  capture.  It  has 
been  heretofore  taken  only  in  Marydand,  Delaware  and  the  Caro- 
linas.  Near  Baltimore,  according  to  Uhler,  it  appears  in  the  larval 
state  as  early  as  the  first  of  August  and  reaches  maturity  the  latter 
part  of  September.  It  is  there  found  upon  oak  trees,  where  it  is  said 
to  spend  the  day  time  curled  up  in  the  leaves.  It  will  probably  be 
found  to  occur  in  small  numbers  on  oaks  throughout  the  southern 
half  of  Indiana. 

Since  the  above  was  in  type,  two  pairs  of  the  half  grown  young  of 
C.  caroUnensis  have  been  taken,  one  pair  from  near  ]\[itchell,  Law- 
rence County,  on  July  15th;  the  other  from  near  Montezuma,  Parke 
County,  on  July  22d.  Both  pairs  were  beaten  from  oak  bushes  while 
collecting  beetles. 

Sub-fa  in  ily   STENOPELMATIN^. 

Tb(^  Tndiaiia  nicmbcrs  of  Ibis  sub-family  comprise  iliosc  insects 
which  are  conmionly  called  "stone"  or  "■camel  crickets,"  and,  so  far 
as  known,  belong  to  the  single  genus  Ccnilwpliilus,  which  is  charac- 
terized below. 
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L.     Ceuthophilus  Sciidder  (1862). 

Wingless  Locustidae  of  medium  or  large  size  with  a  thick  body  and 
arched  back.  Head  large  and  oval,  bent  downward  and  backward 
between  the  front  legs.  Antennae  long,  slender,  cylindrical  and 
tapering  to  a  fine  point.  Eyes  sub-pyriform,  the  narrow  end  down- 
ward, placed  a  little  above  and  close  to  the  basal  Joint  of  the 
antennae.  Maxillary  palpi  long  and  slender;  the  apical  joint  longest, 
somewhat  curved,  split  on  the  nncler  side  three-fourths  of  its  length, 
which  is  nearly  equal  to  that  of  the  two  preceding  taken  together. 
Pronotmn  short,  not  extending  over  the  meso  and  meta-notum.  Pro- 
sternum  unarmed.  Hind  femora  thick  and  heavy,  turned  inward  at 
the  base,  channeled  beneath,  with  the  margins  of  the  channel  either 
serrate  or  spined  in  the  males,  seldom  armed  in  the  females.  Ovi- 
positor well  developed,  nearly  straight,  a  little  upturned  at  the  tip, 
the  inner  valves  usually  strongly  serrate  on  the  under  side  of  the 
apical  fourth.     Cerci  of  males  long,  slender,  usually  very  hairy. 

These  insects  are  seldom  seen  except  by  the  professional  collector. 
They  are  nocturnal  in  their  habits,  and  during  the  day  hide  beneath 
stones  along  the  margins  of  small  woodland  streams,  or  beneath  logs 
and  chunks  in  damp  woods,  in  which  places  seldom  less  than  two, 
nor  more  than  three  or  four,  are  found  associated  together.  Being 
wingless  they  make  no  noise,  and,  like  most  other  silent  creatures, 
are  supposed  to  be  deaf,  as  no  trace  of  an  eardrum  is  visible. 

That  they  are  well-nigh  omnivorous  in  their  choice  of  food,  I  have 
determined  by  keeping  them  in  confinement,  when  they  fed  upon 
meat  as  well  as  upon  pieces  of  fruit  and  vegetables,  seemingly  pre- 
ferring the  latter.  The  majority  of  the  species  evidently  reach  ma- 
turity and  deposit  their  eggs  in  the  late  summer  or  early  autinnn,  as 
the  full  grown  insects  are  more  common  then,  but  have  been  taken 
as  late  as  December  1st.  The  eggs,  which  are  supposed  to  be  laid  in 
the  earth,  usually  hatch  in  April,  but  some  are  hatched  in  autumn 
and  the  young  live  over  winter,  an  anomaly  among  the  Locustidae,  as 
I  have  taken  them  on  a  number  of  occasions  throughout  the  winter. 
Several  of  the  species  inhabit  caves  and  are  usually  of  larger  size, 
with  longer  antennse  and  smaller  compound  eyes  than  those  found 
above  ground. 

The  adult  males  of  these  insects  are  quite  readily  separated  by 
the  size,  number  and  relative  position  of  the  spines  on  the  under 
side  of  tlie  liind  femora,  as  well  as  by  the  degree  of  curvature  of  the 
corresponding  tibiae.  The  females,  having  neither  the  spined  pos- 
terior femora  nor  the  curved  tibiae,  are  less  readily  distinguished  by 
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the  color  and  the  relative  nieasnrements  of  the  different  organs.  As 
the  two  sexes  are  colored  alike  and  are  usuall}^  found  in  close  prox- 
imity there  will  be  little  difficulty  in  placing  the  female  after  deter- 
mining the  male  by  the  key  given  below,  which  mainly  pertains  to 
that  sex  alone. 

Seven  species  have,  up  to  the  present,  been  taken  by  the  writer  in 
Indiana. 

KKY    TO    IM)IAXA    SPECIES    OF    CEUTIIOrUILUS. 

a.    Fore  foinora  but  little,  if  any,  longer  than  the  pronotuui. 

h.    Hind  til)ia'  of  male  arcuate  or  sinuate  in  l)asal  half;  the  hind 
femora  of  male  Avitli  aliout  13  small,  unequal  spines  on  the 

outer  lower  carina 11.3  maculatus,  p.  399 

6ft.  Hind  tibipe  of  male  straiglit;  hind  femora  of  adult  male  with 
8  to  11  rather  large,  unequal  spines  on  the  lower  outer  carina; 
a  broad,  darlv  brown  or  blaclvish  stripe  on  either  side  of  dor- 
sal surface  of  body 114  Intem,  p.  400 

aa.    Fore  femora  one-third  or  more  longer  than  the  pronotum. 

c.    Hind  femora  distinctly  shorter  tlian  the  corresponding  tiltiii?; 

cave  inhabiting  species 11.5  ntyo'ius,  p.  401 

cc.  Hind  femora  but  little,  if  any,  shorter  than  the  corresponding 
tibiae;  species  living  above  ground. 

d.    Lower  outer  carina  of  hind  femora  of  male  conspicuously 
spined. 

e.  Inferior   sulcus   of   hind   femora    of  male  quite  deep 

and  of  miiform  width;  the  outer  carina  with  seven 
to  nine  spines  of  unequal  length  and  not  equi- 
distant   110  hlatcMn)i,  p.  403 

ee.  Inferior  sulcus  of  hind  femora  of  male  shallow  and 
broad;  wider  at  base  than  at  distal  end:  the  spines 
of  the   outer,   lower   carina   sub-equal    in    size   and 

e(iui-distant 117  i(hleri.  p.  404 

(hi.    Lower   outer   carina   of   liind   femora  of   male  never  con- 
spicuously spined. 

f.  General    color    clear    reddish    ))ro\vn.    mottled    with 

paler;  hind  femora  of  male  more  than  twice  as 
long  as  the  fore  femora;  each  of  the  lower  carinte 

with  about  25  crowded  minute  teeth 

lis  tcrrrstri.^,  p.  4(M) 
ff.    General  color  dull  sooty  brown  witli  numerous  paler 
spots;  hind  femora  of  male  about  twice  as  long  as 
the  fore  femora,   with   seven  to  1.5  small  but  dis- 
tinct teeth  on  eacli  of  flio  carina' 

119  bnripcf).  p.  40G 
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113.     Ceuthophilus  maculatus  (Say).    Tlie  Spotted  Camel  Cricket. 

Eaphidophoramaculuta  {Saj  M.S.),'H.aTTis,  1  \    1841,    126;   Sciidd.,    140, 

VIII,  1861,  7,  11,  14. 
Phalango'psi^maculata'HaTTis,  72,  1862,  155,  Fig,  73. 
Ceathopluius  viaculahis  Scndd.,    14  1,   VII,   1862,   434;   Id.,    17  1,    XXX, 

1894,  27,   68;  Id.,    188,   1900,  82;   Glov.,    62,   1872,  Plate  III, 

Fig.  6;  Pack.,  104,  1883,  565;  Riley,   122,  n,   1884,   184,  Fig. 

259;Bruun.,  39,   1888,  307;  BL,    7,   1893,   142;  Id.,    16,  1899, 

222,  Fig.  53;  Lugg.,  84,  1898,  249,  Fig.  163. 

General  color:  Above,  dark  sooty  brown,  with  often  a  median 
stripe  of  lighter  brown  on  the  thoracic  segments;  below  a  yellowish 
broAvii.  The  abdominal  segments  bear  on  their  dorsal  surface  a  num- 
ber of  small  yellow  dots,  often  confluent  and  sometimes  in  regular 
transverse  rows.  Antennae  and  legs  light  reddish  brown,  the  hind 
femora  cross-barred  witli  narrow  darker  brown  bars  arranged  in 
parallel  rows. 

Anterior  femora  a  little  longer  than  pronotum,  the  inner  carina 
with  one  or  two  rather  long  sub-apical  spines.  Hind  femora  about 
the  length  of  the  body;  the  lower  sulcus  narrow  and  of  medium 
depth,  its  outer  ca-rina  in  the  male  with  twelve  to  fifteen  unequal, 
rather  coarse  spines;  the  inner  carina  with  about  the  same  number 


Fig.  100.    Ceuthoi}hilu8  maculatU8  (Sny).    Female.    (Afer  Lugger). 

of  smaller  and  sub-equal  spines;  the  female  with  a  number  of  small, 
inconspicuous  spinules  on  each  carina.  Hind  tibite  a  little  longer 
than  the  femora,  the  Ijasal  third  distinctly  arcuate  or  bowed  in  the 
male.  Cerci  with  the  basal  half  stout,  tapering  beyond.  Ovipositor 
two-thirds  as  long  as  the  liind  femora,  gently  tapering  to  the  tip, 
which  is  slightly  upturned,  the  teeth  of  the  inner  valve  sharp. 

Measurements:  Male — Length  of  body,  14  mm.;  of  pronotum,  5 
mm.;  of  front  femora,  G  mm.;  of  hind  femora,  15  mm.;  of  hind  tibias, 
17  mm.  Female — Length  of  body,  IG  mm.;  of  pronotum,  5  mm.; 
of  front  femora,  6  mm.;  of  hind  femora,  16  mm!;  of  ovipositor, 
10  mm. 

This  "spotted  wingless  grasshopper"  has  the  widest  range  of  any 
of  the  5G  species  of  (Anithojihilus  listed  by  Seudder,  having  been 
recorded  from  nearly  every  State  east  of  the  (Jreat  Plains.     In  Li- 
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diana  it  is,  as  far  as  my  observation  goes,  much  less  eomm.on  than 
some  of  the  other  species  of  the  genus,  having  so  far  been  taken  only 
in  Crawford  and  Putnam  counties.  In  the  former  county  a  number 
of  specimens  were  secured  in  June  and  July  from  beneath  logs  and 
chunks  in  dry  upland  woods.  In  Putnam  County  it  was  found  on 
xiugust  1st  beneath  a  log  in  a  damp  ravine.  It  probably  occurs 
sparingly  in  like  situations  throughout  the  State. 

114.     Ceuthophilus  latens  Scudder.     The  Black-sided  Camel  Cricket. 

Ceuthophiluslatens  Scndd.,   14  1,   YU,   1S62,  437;  Id.,    1  7  1 ,  XXX,  1894, 
29,  64;  Id.,   188,  1900,  82;  Bl.  7,  1893,  143. 

General  color:  Light  reddish  brown;  two  broad  bands  of  dark 
fuscous  or  blackish  along  the  thorax  and  one  or  more  of  the  basal 
segments  of  abdomen,  extending  half  way  down  the  sides  and  sepa- 
rated from  one  another  by  a  median  stripe  of  light  reddish  brown. 
Below  the  black  stripes  the  sides  are  pale  yellowish  brown;  while  the 
greater  part  of  the  abdomen,  as  well  as  the  outer  face  of  the  hind 
femora,  is  dotted  with  brownish  yellow,  the  dots  sometimes  con- 
fluent, sometimes  in  apparently  regular  rows.  The  legs  are  light 
brown,  the  tips  of  the  hind  femora  infuseated. 

The  fore  femora  a  little  stouter  than  the  middle  pair,  nearly  a 
third  longer  than  the  pronotum  in  the  male;  but  little  longer  in  the 
female,  the  inner  carina  with  two  or  three  spines.  Middle  femora 
with  two  to  four  spines  on  each  carina  beneath.  Hind  femora  tliick 
and  stout,  the  inferior  sulcus  of  average  w^idth  and  depth,  the  mar- 
gins with  several  minute  spines  in  the  females;  the  outer  carina  of 
adult  males  with  eight  or  nine  spines,  the  four  or  five  middle  ones 
of  which  are  quite  strong  and  prominent,  the  inner  carina  with  11 
to  14  small  and  sub-equal  spines. 

Hind  tibiffi  straight,  very  little,  if  any,  longer  than  the  femora; 
the  inner  calcaria  much  longer  than  the  outer,  and  as  long  as  the 
first  tarsal  joint.  Cerci  slender,  gently  tapering  throughout,  longer 
than  the  greatest  width  of  hind  femora.  Ovipositor  nearly  twice  as 
long  as  fore  femora,  straight,  the  tip  a  little  upturned  and  acute. 

Measurements:  Length  of  body,  male,  22  mm.,  female,  24  mm.;  of 
pronotum,  male  and  female,  6.5  mm.;  of  front  femora,  male,  8.5  mm., 
female,  7  mm.;  hind  femora,  male  and  female,  19  nam.;  of  hind  tibiae, 
male,  21  mm.,  female,  20  mm;  of  ovipositor,  11  mm. 

Mr.  Scudder  has  evidently  described  this  species  from  immature 
specimens  of  both  sexes.  As  a  consequence,  his  measurements  are 
much  less  than  those  given  above.  The  spines  on  lower  outer 
carinas  of  males  are  more  numerous  and  more  pronrinent  in  the 
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adults  than  in  the  two-thirds  grown  young,  where  they  are  sub-equal 
in  size.  The  black  markings  at  base  of  tibial  spines,  used  by  Scudder 
in  his  key,  are  seldom  present  in  the  adults  and  are  therefore  of  no 
value  as  a  distinguishing  character.  I  have,  in  recent  years,  taken 
numerous  specimens  of  the  large  form  mentioned  in  my  former 
paper,  and  described  herewith,  in  company  with  the  immature  forms 
described  by  Scudder,  and  there  is  no  doubt  but  that  the  two  are  the 
same. 

C.  latens  has  proven  to  be  a  rather  common  species  in  Indiana, 
having  been  taken  in  Vigo,  Putnam,  Crawford,  Kosciusko  and  Steu- 
ben counties.  It  is  most  commonly  found  beneath  small  chunks  or 
flat  stones  in  rather  dry  sandy  localities.  Sometimes  a  half  dozen 
will  be  found  in  company  beneath  the  same  shelter.  It  reaches  ma- 
turity about  July  20th,  probably  from  specimens  hatched  in  spring, 
though  I  have  taken  the  young  on  two  different  occasions  in  Febru- 
ary. The  species  is  sometimes  affected  by  the  parasitic  hairworm, 
Gordius  sp.f  According  to  Scudder,  it  ranges  from  "New  York  to 
Texas." 

115.     Ceuthophilus  stygius  (Scudder).     The  Cave  Camel  Cricket. 

Baphkhphnra  f^tijgia  Scndd.,    140,  VIII,  1861,  9. 

Ceuthophilus  stygius  Scudd.,  14  1,  VII,  1862,  438;  Id.,  17  1,  XXX,  1894, 
24,  33;  Id.,  188,  1900,  84;  Pack.,  104,  1869,  565;  Id.,  106, 
IV,  1888,  70,  83;  Riley,  122,  n,  1884,  184;  Brunn.,  39,  1888, 
309;  BL,  7,  1898,  148;  Id.,   14,  1897,  198;  Id.,    16,  1899,  175. 

Ceuthophilus  sloanii  Pack. ,   105,  V,  1873,  98;  Id.,   106,  IV,  1888,  71,  83. 

Pale,  reddish  brown,  the  hind  border  of  each  segment  with  a  dark 
browTL  band,  the  pronotum  with  a  similar  band  on  the  front  margin, 
and  an  indistinct,  dark  median  band  connecting  the  two.  Face  pale 
with  usually  a  black  dash  below  each  eye,  and  a  shorter  median  one. 
Antennae  brownish  yellow,  paler  toward  the  tip,  of  exc'essive  length, 
averaging  four  times  the  length  of  body.  Legs  all  very  long  and 
slender.  Front  femora,  in  the  specimens  at  hand,  double  the  length  of 
the  pronotum,  with  two  to  five  spines  on  the  lower  front  carina.  Mid- 
dle femora  shorter  than  the  anterior  with  both  of  the  lower  c'arinae 
armed  with  three  or  four  distinct  spines.  Hind  femora  rather  slender, 
nearly  as  long  as  the  body,  the  lower,  outer  carina  prominent;  the 
inferior  sulcus  narrow  and  of  average  depth;  both  margins  armeH 
with  numerous  small  spines,  those  on  the  outer  carina  of  male  double 
the  size  of  those  on  the  inner.  Hind  tibiee  straight,  longer  than  the 
corresponding  femora.  Hind  tarsi  two-fifths  the  length  of  the  tibiae. 
Cerci  slender  and  tapering,  nearly  half  as  long  as  hind  femora.    Ovi- 
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positor  straight,  the  apical  two-thirds  of  nearly  the  same  dianu'ter. 
the  tip  scarcely  upturned;  the  teeth  of  inner  valve  feebly  crenate. 

Measurements:  Lengtli  of  body,  male,  30  mm.,  female,  2()  mm.;  of 
pronotuni,  male,  7.5  mm.,  female,  G.5  mm.;  of  front  femora,  male, 
15  mm.,  female,  13.5  mm.;  of  hind  femora,  male,  2G  mm.,  female, 
24  mm.;  hind  lil)i;e,  male,  37.5  mm.,  female,  35  mm.;  of  antenna-, 
male.  1(K3  mm.,  female,  90  mm.;  of  ovipositor,  IG  mm. 


Fig.  101.    CcuthopJiUus  stygius  {Scnddcr).    Female.    One  and  one-fourth  times  natural  size. 
The  antenna"  are  half  as  long  again  as  shown  in  the  cut.    (Original.) 

This  "cave  cricket"  occurs  abundantly  in  crevices  in  the  walls 
and  roof  near  the  mouths  of  Wyandotte,  Little  Wyandotte,  Sibert"s 
AW'll  Cave  and  Saltpetre  Cave,  Crawford  County,  and  a  few  imma- 
ture specimens,  2)i'onounced  by  Mr.  S.  H.  Sciidder  to  be  the  same 
species,  have  been  taken  in  Porter's  Cave,  Owen  County  and  Truett's 
and  Strong's  caves,  Monroe  County,  80  miles  farther  north.  In  the 
Crawford  County  caves  no  specimens  were  found  further  back  than 
350  feet  from  the  mouth,  except  in  Wyandotte,  where  a  few  have 
been  taken  on  '^'jMonument  Mountain,"  one-half  mile  from  the 
mouth.  In  the  otlier  caves  they  were  found  back  beyond  the  reach 
of  any  rays  of  light. 

The  adults  of  this  species  are  the  largest  "stone"  or  '"'Camel 
crickets"  occurring  in  the  State  and  seem  to  be  more  or  less  gregar- 
ious. In  one  instance,  in  Sibert's  Well  Cave,  more  than  30  were' 
found  in  a  small  cranny  in  the  wall,  lliey  were  grouped  in  a  circle, 
in  a  space  about  six  inches  square,  with  their  antenna^  pointing 
toward  the  center  of  the  circle,  and  appeared  to  be  holding  a  con- 
ference or  cricket  convention. 

In  regard  to  the  life  history  of  this  insect,  but  little  is  known.  I 
found  a  number  of  specimens  of  half  grown  young  in  Sibcrt's  Cave 
on  May  IG,  1895.  The  adults  were  common  in  July,  189G;  and  in 
Xovember,  the  young  about  one-third  the  size  of  mature  sjjecimens 
were  frequent  in  Saltpetre  Cave,  but  could  not  be  found  elsewhere. 
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The  species  may  be  represented  in  winter  by  the  eggs  as  well  as  by 
the  young,  as  is  the  case  among  some  other  members  of  the  genus. 

In  Saltj^etre  Cave,  where  in  July  stijijlus  was  very  plentiful,  all 
were  found  within  100  feet  of  the  entrance.  They  were  never  seen 
on  the  floor,  unless  they  leaped  there  when  disturbed,  but  were  found 
resting  on  the  sides  of  snuill  projections  and  in  small  cavities  of  the 
walls  or  roof,  with  their  antemite  spread  out  before  them.  If  a 
lighted  candle  was  held  close  to  them  they  paid  no  attention  to  it, 
but  were  very  sensitive  to  its  heat  and  to  touch.  When  disturbed 
they  leap  with  agility,  sometimes  to  a  distance  of  six  feet,  but  with  a 
little  care  can  usually  be  readily  picked  up  with  the  hngers  before 
they  become  frightened. 

The  immature  specimens  from  caves  in  Monroe  and  Owen  counties 
were  darker  than  typical  siygius,  and  were  found  on  the  floors  of  the 
caves — in  one  or  two  instances  beneath  loose  rocks.  From  their 
habits  I  am  somewhat  inclined  to  doubt  their  being  stygius,  since  it 
is  quite  difficult  to  name  correctly  the  young  of  any  species  of  Ceu- 
ihophilus. 

116.     Ceuthophilus  blatchleyi  Scudder. 

Ceuthophilus  blatchleyi  Scudd.,   17  1,  XXX,  1894,  26,  57;  Id.,   188,  1900, 

81;  Lugg.,  84,  1888,  249. 
Ceuthophilus  uhleri  Bl. ,  7,  1893,  144.     (Not  C.  uhleri  Scudd.) 

General  color:  Light  reddish  brown,  the  meso  and  meta-notum 
usually  darker.  The  pronotum  rather  thickly  and  irregularly  mot- 
tled with  paler  spots;  the  otlier  segments  with  the  pale  spots  for  the 
most  part  in  a  transverse  row  near  the  hind  margin.     The  legs  yel- 


Fig.  102.     Ceuthophilus  blatchleyi  Scudd.    Male.    (Jne  and  one-fourth  times  natural  size. 

(Original.) 


lowish  brown,  tlie  hind  femora  with  the  apex  a  little  dusky  above  and 
with  numerous  ol)lique  transverse  dusky  bars  on  the  outer  face.  In 
a  few  specimens  the  general  color  is  much  darker  and  the  outer  face 
of  the  hind  femora  is  a  fuscous  brown  almost  black  in  hue. 
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The  anterior  femora  are  but  little  longer  than  the  pronotum;  the 
lower  front  margin  armed  with  from  one  to  four  spines.  Hind 
femora  of  the  male  of  average  width  but  rather  slender  and  taper- 
ing; the  inner  surface  of  the  upper  portion  of  the  apical  half  with 
numerous  raised  points;  the  lower  outer  carina  prominent,  with  the 
inferior  sulcus  rather  narrow  and  very  deep,  the  sides  meeting  at  an 
angle  above.  The  spines  of  the  outer  carina  are  usually  arranged 
in  three  sets,  the  basal  set  containing  two  to  four  equidistant  grad- 
uated spines,  the  distal  one  largest;  the  middle  set  contains  but  a 
single  strong  spine  equal  in  size  to  the  one  before  it  and  separated 
from  it  as  well  as  from  the  first  one  of  the  apical  set,  by  a  space 
almost  twice  as  great  as  between  the  members  of  the  basal  set;  the 
apical  set  of  four  small,  sub-equal  spines.  The  inner  carina  is  armed 
with  about  16  small  sub-equal  spines.  The  female  has  the  inner 
carina  also  armed  in  like  manner  with  still  smaller  spines.  Hind 
tibiae  of  male  straight,  a  little  longer  than  the  femora;  distinctly 
longer  in  the  female.  Cerci  gradually  tapering  from  a  rather  stout 
base,  about  as  long  as  the  breadth  of  the  hind  femora.  Ovipositor 
about  two-thirds  the  length  of  hind  femora. 

Measurements:  Length  of  body,  male,  14  mm.,  of  female,  16  mm.; 
of  pronotum,  male  and  female,  5  mm.;  of  fore  femora,  male,  6.5  mm., 
female,  6  mm.;  of  hind  femora,  male,  15  mm.,  of  female,  13.5  mm.; 
of  hind  tibiae,  male  and  female,  16  mm.;  of  ovipositor,  9  mm. 

This  species  may  be  readily  known  from  the  next,  its  closest  ally, 
by  the  more  slender  hind  femora  of  the  male,  the  narrower  inferior 
sulcus  of  these  femora,  and  by  the  different  armature  of  their  lower 
outer  carina. 

In  central  Indiana,  UatcMeyi  is  the  most  common  species  of  Ceu- 
tJiophiliLS.  It  is  usually  found  from  July  to  November  in  small  col- 
onies of  three  to  six  or  more,  beneath  rails  and  logs  in  rather  dry 
situations.  It  is  especially  fond  of  low,  open  second  bottom  woods, 
with  a  loamy  or  sandy  soil.  The  young  have  been  taken  in  similar 
places  in  December  and  February,  but  evidently  the  larger  number 
of  eggs  do  not  hatch  until  spring.  It  has  not,  as  yet,  been  taken  in 
either  the  northern  or  southern  third  of  the  State,  but  probably  oc- 
curs throughout  as  it  has  been  recorded  from  New  York,  IMinncsota 
and  Iowa. 

117.     Geuthopiiilus  uiileri  Scudder.     Uliler's  Camel  Cricket. 

Ceuthoph!lu.-suhleriSG\iAd.,   1  4  1 ,  VH,   1862,   435;   Id.,    1  7  1,  XXX,  1894, 

26,  56;  Id.,    188,  1900,  84;  GIov.,  62,  1872,  Plate  \^^,  Fig. 

8;  Riley,  122,  II,  1884,  184;  Bruun.,  39,  1888,  64,  Fig.  33b. 
CeuthophUus  latmtlcits  ^\.,  7,  1893,  146. 
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General  color:  Light  brownish  or  clay  yellow,  irregularly  flecked 
with  fuscous,  especially  on  the  ^Dronotuni  and  abdomen;  the  female 
somewhat  darker.  Legs  light  brown,  more  or  less  infuscated  on  the 
apical  portions  of  the  femora.  The  anterior  femora  more  than  a 
third  longer  than  the  pronotum  in  the  male,  shorter  in  the  female, 
with  two  sub-equal  spines  near  the  apex  of  the^  lower  front  carina. 
The  intermediate  femora  with  three  spines  on  each  of  the  lower 
carinas.  The  hind  femora  shorter  and  not  so  broad  as  in  the  pre- 
ceding, the  outer  lower  carina  much  less  prominent;  the  upper  half 
of  the  exterior  face  very  scabrous,  with  small  projections.  The  in- 
ferior sulcus  exceptionally  broad  and  shallow,  about  twice  the 
breadth  and  one-half  the  depth  of  that  of  C.  hlatclileyi;  the  sides  not 
meeting  in  an  angle  as  there,  but  the  top  of  the  sulcus  flat.  The 
outer  carina  with  seven  or  eight  sub-equal  spines  borne  at  equal 
distances  apart  on  the  apical  half;  the  middle  two  slightly  the  larger 
but  much  less  strong  than  the  corresponding  one  of  C.  hlatchleyi. 
The  inner  carina  armed  with  16  to  20  very  small  teeth.  In  the  fe- 
male the  inferior  'sulcus  is  much  less  broad  and  the  carina  bear  only 
a  few  small  teeth  on  their  apical  half.  The  hind  tibiae  of  male  with 
a  very  slight  curve  just  below  the  base;  a  little  longer  than  the  cor- 
responding femora  in  both  sexes.  Cerci  rather  stout,  shorter  than 
the  femoral  breadth.  Ovipositor  but  little  more  than  half  as  long 
as  hind  femora,  the  tip  considerably  upturned  and  finely  acuminate. 

Measurements:  Length  of  body,  male,  15  mm.,  female,  16  mm.; 
of  pronotum,  male  and  female,  5  mm.;  of  front  femora,  male,  7.5 
mm.,  female,  6  mm.;  of  hind  femora,  male,  17.5  mm.,  female,  13.5 
mm.;  of  hind  tibise,  male,  18.5  mm.,  female,  15.5  mm.;  ovipositor, 
8  mm. 

From  C.  hlatchleyi,  which  it  most  resembles,  this  species  may  a^ 
once  be  known  by  the  longer  anterior  femora,  the  much  broader  and 
shallower  sulcus  of  the  hind  femora,  as  well  as  by  the  difference  in 
size  and  arrangement  of  the  teeth  upon  the  latter.  The  adult  male 
is  larger,  with  shorter  and  broader  hind  limbs  than  those  of  hlatclileyi, 
though  the  males  of  both  these  species  are  much  more  robust  when 
mature  than  those  of  C.  maculalus  and  C.  terreslris  which  have  come 
under  my  notice. 

In  Indiana,  ulileri  is  much  less  common  than  the  preceding  species, 
having  been  taken  in  small  numbers  only  in  Vigo  and  Marion  coun- 
ties, where  it  occurs  mature  in  August  beneath  logs  and  rubbish  in 
dry  sandy  localities.  It  has  been  recorded  from  the  Middle  States, 
Maryland  and  Georgia. 
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118.  Ceuthophilus  tekresthis  Scudder. 

CeulhophUmtcnrstris  Scndd.,   17  1,  1S94,  26,  46;  Id.,   188,  1900,  84. 

Rapliidopliom  lap  id  Irold  iscndd.,    140,  VIII,   1861,  7. 

Ceuthophilus  hpidirolHs  Qcmld.,    14  1,   VII,   1862,485;   Glov.,    62,    1872, 

Plate  ^^I,  Figs.  4,  5;   Riley,   122,  II,  1884,  184;   Bl.,  7,  1893, 

147. 

Clear  reddish  brown,  mottled  with  small  pale  spots,  especially  on 
the  aljdoineii,  where  the  spots  have  a  tendency  to  arrange  themselves 
in  longitudinal  rows.  Often,  but  not  always,  a  median  light  stripe 
on  the  dorsal  portion  of  the  pronotum,  bordered  by  darker  fuscous 
blotches.  The  legs  paler,  the  exterior  face  of  the  hind  femora  with 
the  usual  darker  transverse  bars,  but  not  so  prominent  as  in  C. 
maculatus. 

Anterior  femora  a  little  longer  than  pronotum,  unarmed  beneatJi. 
Intermediate  femora  also  unarmed  or  with  a  single  apical  spine  on 
front  margin.  Hind  femora  about  equaling  the  body,  rather  stout, 
the  inierior  sulcus  of  average  width,  rather  deep;  both  earinae  of 
male  bearing  numerous  small  serrations,  like  the  fine  teeth  of  a  saw, 
about  25  in  number  and  crowded  on  the  apical  two-thirds  of  the 
segment;  those  of  the  female  unarmed  ox  with  a  few  very  fine  teeth 
on  the  apical  third.  Hind  tibite  straight,  a  little  shorter  than  the 
femora.  Ovipositor  less  than  three-fifths  the  length  of  hind  femora, 
the  tip  upturned  a  little  and  pointed. 

Measurements:  Male — Length  of  body,  13  mm.;  of  pronotum,  5 
mm.;  of  front  femora,  6  mm.;  of  hind  femora,  1 1  mm.;  of  hind  tibia?, 
lo  mm.  Female — Length  of  bod}'',  16  mm.;  of  fore  femora,  (i.o  mm.; 
of  hind  femora,  15  mm.;  of  ovipositor,  8  mm. 

C.  icrreslris  is  in  Indiana  less  common  than  any  other  species  of 
the  genus,  having  been  taken  only  in  Putnam  and  Yigo  counties. 
The  most  of  those  secured  v>-ere  in  April  and  the  specinnens  were 
probably  only  about  half  grown.  Its  general  range  includes  the 
northern  Fnited  States  and  C*anada,east  of  the  Mississippi  IJiver. 

119.  Ceuthophilus  brevipes  Scudder. 

Ceulhophilu.s  hrcripes  Scudd.,   14  1,  VII,  1862,  484;  Id.,    17  1,  XXX,  1894, 
26,  49;  Id.,    188,  1900,  81;  BL,  7,  1893,  148. 

Dull  sooty  brown,  a  little  darker  on  the  dorsum  of  the  thora.x 
where  there  is  usually  a  narrow  median  lint'  of  elay  yellow.  Very 
profusely  spotted  with  dull  yellow  spots,  esj)ecially  on  the  posterior 
margins  of  the  al)doniinal  segnumts.  Near  tlie  apex  of  the  liind 
femora,  these  spots  nearly  form  an  annulation  of  yellow,  more 
noticeable  on  account  of  the  more  or  less  dark  band  beyond. 
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Body  robust;  front  femora  a  third  or  more  longer  than  the  pro- 
\notum,  with  a  single  spine  on  lower  front  carina.  Hind  femora  short 
and  stout;  tlie  inferior  sulcus  of  average  width  and  depth;  hoth 
carina^,  of  male  armed  on  apical  half  with  seven  to  15  small  saw-like 
teeth;  those  of  female  with  similar  hut  smaller  scrrulations.  Hind 
tibia'  straight,  distinctly  longer  than  the  femora,  the  inner  calcaria 
considerably  longer  than  the  outer,  but  shorter  tlian  the  first  tarsal 
joint.  Cerci  tapering  from  a  rather  stout  base,  a  little  longer  than 
the  femoral  breadth.  Ovipositor  rather  slender,  two-thirds  the 
length  of  hind  femora,  its  apical  third  very  slightly  arcuate,  the  tip 
but  little  upturned;  teeth  of  the  inner  valve  small  and  distant  from 
one  another. 

Measurements:  Male — Length  of  body,  1G.5  mm.;  of  pronotum, 
5.5  mm.;  of  front  femora,  8.5  mm.;  of  hind  femora,  16  nnn.;  of  hind 
tibia?,  18.5  mm.  Female — Length  of  body,  1(3  mm.;  of  pronotum, 
5.5  mm.;  of  fore  femora,  6.5  mm.;  of  hind  femora,  15.5  nmi.;  of  hind 
tibia?,  17  mm.;  of  ovipositor,  10.5  mm. 

This  is  another  species  where  the  measurements  of  Indiana  speci- 
mens greatly  exceed  those  given  by  Mr  Scudder  in  his  Monograph. 
It  is  not  common  in  the  State,  being  represented  in  my  collection 
only  by  specimens  from  Vigo  and  Orange  counties;  those  from  the 
former  county,  taken  in  September  and  October,  being  full  grown, 
while  those  from  Orange  County,  taken  in  ]\Iay,  are  but  little  more 
than  half  as  large. 

Aside  from  these  Indiana  localities,  the  species  has  been  recorded 
only  from  Maine  and  N'ew  Brunswick. 

Family  GRYLLIDiE. 

nie  third  family  of  Orthoptera  belonging  to  the  sub-order  Salta- 
toria  comprises  the  GrijlVuhe  or  crickets.  From  the  other  Orthopter- 
ous  insects  they  may  be  distinguished  by  having  the  wing  covers 
flat  above  and  bent  abruptly  downward  at  the  sides;  the  tarsi  or 
feet,  three  jointed,  without  pads  between  the  claws;  the  fore  coxfe 
longer  than  broad.  Ocelli  or  simple  eyes  are  present  in  the  majority 
of  species;  while  the  antennte,  like  those  of  the  Lociistidm,  are  long, 
slender  and  many  jointed.  Tlie  hearing  organ,  when  present,  is,  as 
there,  situated  on  the  base  of  the  fore  tibise. 

The  tympanum  or  calling  organ  of  the  male  is  also,  as  in  the 
Locusiida\  located  near  the  base  of  the  dorsal  surface  of  the  tegmina, 
but  is  wider  and  broader  than  in  the  preceding  family,  extending 
across  both  anal  and  median  areas  of  the  tegmina.     The  chirps  or 
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love  calls  of  tlie  (lifTcront  species  of  crickets  make  up  the  greater 
part  of  that  ceaseless  thrill  which  fills  the  air,  usually  at  night,  from 
mid-August  until  after  frost.  These  sounds  are  made  only  by  the 
males,  and  are  not  vocal,  as  most  persons  suppose;  but  arc  produced 
by  the  tympanum,  the  insect  rubbing  the  veins  in  the  middle  of  one 
wing  cover  over  those  of  the  other.  It  is  often  difficult  to  locate  one 
of  these  chirpers  by  its  song.  The  distance  and  even  the  direction 
are  often  most  deceiving;  the  crickets  being  exceedingly  shy,  much 
more  so  than  katydids  and  grasshoppers.  Those  which  live  in  the 
ground  generally  chirp  near  the  entrance  to  their  burrows,  and  re- 
treat thereto  at  every  approaching  footstep.  Those  which  live  upon 
trees  or  shrubs  resemble  closely  the  hues  of  bark 
or  foliage,  and  are  therefore  difficult  to  find  even 
when  close  at  hand;  while  the  majority,  dwelling  as 
they  do,  among  grasses  and  beneath  logs  and  chips, 
liiid  also  a  safe  protection  in  their  color,  which  is 
usually  closely  like  that  of  the  objects  beneath 
wliicli  they  rest  while  sounding  their  cymbals. 

'J'lie  inner  wings  of  the  crickets  are,  for  the  most 
part,  short,  weak,  and  comparatively  useless  as  fly- 
ing organs,  though  sometimes  they  are  nearly 
twice  as  long  as  the  outer  pair.  Like  their  nearest 
relatives,  the  grasshoppers  and  katydids,  these  in- 
sects, therefore,  travel  mostly  by  leaps  and,  in  the 
course  of  time,  their  hind  femora  have  thus  be- 
come greatly  enlarged. 
The  ovipositor  of  the  female,  when  exposed,  is  usually  a  long, 
cylindrical  spear-shaped  organ,  consisting  apparently  of  two  pieces. 
Each  of  these  halves,  however,  when  closely  examined,  is  seen  to  be 
made  up  of  two  pieces  so  united  as  to  form  a  groove  on  the  inner 
side,  so  that  wlicn  the  two  halves  arc  fitted  together,  a  tube  is  pro- 
duced, down  which  the  eggs  pass  to  the  repository  in  the  earth  or 
twig,  fitted  to  receive  them. 

The  eggs  of  most  crickets  are  laid  singly  in  the  ground.  A  few  of 
the  burrowing  species  deposit  them  in  irregular  masses  in  under- 
ground cavities.  The  tree  crickets  place  them  uniformily  in  a  single 
row  in  the  pith  of  twigs.  Most  species  are  represented  in  winter  by 
the  eggs  alone.  A  few,  however,  pass  the  cold  season  as  nymphs,  or 
as  adults.    The  mole  crickets  are  said  to  exist  for  several  years. 

Among  the  families  of  Orthoptera  the  Grylli'dce  and  Locustidw-take 
a  rank  superior  to  all  others.  The  high  specialization  of  the  oviposi- 
tor of  the  female  and  the  perfection  of  structure  of  the  stridulating 
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Fig.  103.  Stridulat- 
ing ridges  in  a 
house-cricket;  «, 
stridulating 
ridge;  at,  stridu- 
lating  teeth. 
(After  Landois.) 
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organ  of  the  male  place  these  two  families  ahove  all  others  in  the 
scale  of  Orthopteran  life.  That  the  two  are  very  closely  related  can 
be  readily  seen  by  any  one  who  will  carefully  compare  them,  organ 
with  organ.  The  Gryllidce  are  placed  first,  however,  by  most  ento- 
mologists, as  the  great  variety  of  form  of  almost  any  given  organ 
among  them,  when  compared  with  its  relative  uniformity  of  struc- 
ture among  the  Locusiidce,  seems  to  indicate  the  higher  rank  of  the 
former. 

About  67  species  of  Gryllidse  are  known  from  the  United  States. 
These  are  divided  among  six  sub-families  and  17  genera.  All  of  the 
sub-families  and  13  of  the  genera  are  represented  among  the  species 
known  to  occur  in  Indiana.  The  sub-families  may  be  distinguished 
by  the  following  table: 

A    SYNOPSIS    OF    THE    SUB-FAMILIES    OF    GKYLLID^    KNOWN    TO    OCCUR    IN 

INDIANA. 

a.    Tarsi  compressed,  tlic  second  joint  minute,  compressed. 

&.    Fore  tibi;e  enlars'od,  fitted  for  digging;  female  without  exposed 
ovipositor  (Mole  and  sand  crickets). .  . . Gryllotalpin^,  p.  410 
bh.    Fore  tibise  not  enlarged;  female  with  well  developed  external 
ovipositor. 

c.  Hind  tibiae  bearing  two  rows  of  minute  teeth  and  a  few 
movable  spines.  Body  very  small,  sub-spherical;  hind 
femora  short,  much  swollen.    (Our  species  living  in  ants' 

nests) Myrmecophilin^,  p.  415 

cc.  Hind  tibiae  bearing  two  rows  of  spines;  body  of  larger 
size,  sub-elongate,  with  longer  and  more  slender  hind 
femora. 

d.    Hind   tibiae   rather   stout,   armed   with   stout  spines 
without  teeth   between  them.     (Ground  and   field 

crickets)    Gryllinje,  p.  418 

dd.  Hind  tibife  slender,  armed  with  delicate  spines  (ex- 
cept in  the  genus  Xahca),  with  minute  teeth  be- 
tween them.     (White  tree  crickets) 

CECANTHIN^,   p.   443 

aa.    Second  tarsal  joint  distinct,  depressed,  cordiform. 

e.  Hind  tibiae  bearing  two  rows  of  spines  without  teeth  between 
them.  Ovipositor  in  our  species  compressed  and  curved  up- 
ward.   (Small  black  or  brown  tree  crickets) 

Trigonidiin^,  p.  454 
ee.    Hind  tibire  bearing  two  rows  of  spines  with  small  teeth  be- 
tween them.     Ovipositor  in  our  species  cylindrical,  but  little 

upcurved.     (Larger  brown  tree  crickets) 

Eneopterin.^,  p.  457 
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Sul)  laiiiily  (JUYLLOTALriNMO. 

This  sub-family  includes  Die  Ijurrowcrs  among  our  crickets.  Tlie 
spocios  have  the  fore  liin])s  so  modified  that  the}'  can  make  tlieir  way 
readily  l)cneath  the  surface.  The  antenna^  arc  much  shorter  and 
less  ta])erin<i'  fhan  in  the  species  liviiij^'  ahove  fi'round.  '^^Flie  oviposi- 
tor of  the  female  is  not  visible  externally. 

Three  genera  are  represented  in  Indiana  which  may  Ije  separated 
by  the  following  key: 

KEY    TO    CENEJ;A    OF    INDIANA    C.RYLT.OTALPIN.T;. 

(I.  Spceics  of  larjre  size;  fore  tihiai  broadly  expanded,  the  claws  prom- 
inent; two  larffc  ocelli  present;  hind  femora  slender;  tarsi  three- 
jointed    LI.  Gryllotalpa.  p.  410 

(in.    S])ecies  of  small  size;  fore  tibia?  not  broadly  expanded  but  bearinj; 

three'  or  four  spines  at  the  apex;  three  small  ocelli  present;  hind 

femora  much  swollen;  tarsi  one-jointed  or  Avantin.c:. 

h.    Species  more  than  5.5  mm.  in  length;  pronotum  with  a  weak 

transverse  sulcus;  hind  tibiic  Avith  four  pairs  of  long  slender 

plates  used  in  swimming';  hind  tarsi  one-.iointed 

T.II.    TniDACTYLXTS.    p.    413 

hi).    Species  less  than  5.5  mm.  in  length;  proiu)tnm  with  no  trans- 
verse sxdcns;   hind  tibia'  Avith  a   single  pair  of  short  plates 

used  in  swimmiug;  hind  tarsi  Avholly  wanting 

LIII.  Ellipes,  p.  415 

LI.     GRYLLOTALrA  Linnasus  (1767). 

Among  all  the  Gryllidre  found  in  Indiana  the  mole  crickets  rank 
first  in  size  and  singularity  of  structure.  A^^^en  full  grown  they 
measure  from  an  inch  and  a  fourth  to  an  inch  and  a  half  in  length; 
are  light  brown  in  color  and  have  the  body  covered  with  very  short 
hairs,  giving  it  a  soft,  velvety  appearance.  The  females  have  no 
visible  ovipositor,  and,  externally,  may  be  separated  from  the  males 
only  by  the  difference  in  the  veining  of  the  uppermost  of  the  wing 
covers,  due  to  the  presence  of  a  tympanum  in  the  latter  sex.  By 
their  habit  of  burrowing  beneath  the  soil  in  search  of  such  food  as 
the  tender  roots  of  plants,  earthworms  and  the  larvae  of  various 
insects,  the  anterior  tibiae  of  these  crickets  have,  in  the  course  of 
ages,  become  so  modified  in  structure  as  to  closely  resemble  the  front 
feet  of  the  common  mole,  whence  the  generic  name,  GnjlJofalpa, 
from  "grylhis,"  a  cricket,  and  "ialpa.''  a  mole.  The  dactyls  or  claws 
of  these  tibiae  arc  four  in  number,  the  upper  two,  the  larger,  being 
movable;  the  others  immovable.  The  compound  eyes  have,  on  ac- 
count of  the  underground  life,  become  much  aborted,  being  not  more 
than  one-fourth  the  size  of  those  of  the  common  field  crickets,  of 
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ilie  genus  Gryllus.  As  the  mole  crickets  crawl  ratlier  than  leap,  the 
hind  femora  arc  hut  little  enlarged,  and  are  alwaj^s  shorter  than  the 
pronotum.  The  hind  tarsi  are  short,  seldom  exceeding  half  the 
width  of  the  pronotum.     But  one  species  occurs  in  Indiana. 

120.     Gryllotalpa  borealis  Burmeister.     The  Northern  Mole  Cricket. 

G njUotalpa  horeali.'i  Bnrm.,  40,  II,  1838,  740;  Scudd.,  14  5,  I,  1869,  26, 
Plate  I,  Figs.  9,  34,  35;  Id.,  14  8,  1874,  363,  Plate  A,  Fig.  7; 
Id.,  154,  X,  1876,  97  (note  of  to  music);  Id.,  168,  XXm, 
1893,  63  (note  of  to  music);  Id.,  188,  1900,  86;  Glov.,  62,  1872, 
Plate  VII,  Fig.  13;  Id.,  63,  1874,  143,  Fig.  17;  Pack.,  104, 
1883,  563;  Comst.,  4  1 ,  I,  1888,  120,  Fig.  121;  Fletch.,  54, 
XXIV,  1892,  23,  Fig.  1;  Doran,  47,  XXIV,  1892,  270;  Bl.,  5, 
1892,  130;  Id.,  16,  1899,  223,  Fig.  54;  Beut.,  3,  VI,  1894,  264; 
Lugg.,  84,  1898,  257,  Fig.  167b. 

Gi-yUotalpa  brevipennk  Sew.,  196,  1839,  368;  Harris,  62,  1862,  149,  Fig. 
68;  Rathv.,   109,  1862,  378,  Fig.  12. 

Gryllotalpa  loiujipennis  Scudd.,   14  1,  VII,  1862,  426. 

Gryllotalpa  Columbia  Scudd.,  145,  I,  1869,  26,  Plate  I,  Figs.  15,  36; 
Beut.,  3,  VI,  1894,  264,  Plate  V,  Fig.  6;  Lugg.,  84,  1898,  267, 
Fig.  167. 

Gryllotalpa  colnmbiana  Bl. ,  5,  1892,  131. 

Color:  Cinnamon  brown,  covered  with  short,  fine  hairs  of  the 
same  hue;  claws  and  veins  of  teginina  darker. 

Tegmina  covering  one-half  to  three-fourths  of  ab- 
domen. Inner  wings  slightly  exceeding  tegmina  in 
short  winged  form,  extending  beyond  tip  of  abdomen 
in  long  winged  form  {Columbia  Scudd.). 

Measurements:  Length  of  body,  30  mm.;  of  pro- 
notum, 9  mm.;  of  tegmina,  9-13  nun.;  of  hind 
femora,  7.5  mm.;  of  cerci,  11  mm. 

The  northern  mole  cricket  has  been  taken  by  the 
writer  in  Marshall,  Starke,  Kosciusko,  Putnam,  Clin- 
ton, Vigo,  Tippecanoe,  Marion  and  Monroe  counties, 
and  doubtless  occurs  throughout  the  State,  as  it  is 
found  over  the  United  States  and  Canada  east  of  the 
Rocky  Mountains.  About  one-third  of  those  noted 
in  the  State  are  of  the  long  winged  form.  On  one 
occasion  a  log  deeply  buried  in  the  sand  on  the 
southern  shore  of  Lake  Maxinkuckee  was  overturned 
and  nine  specimens  were  secured.  Of  these,  however 
winged  and  three  short  winged. 

In  the  moist  mud  and  sand  along  the  margins  of  the  smaller 
streams  and  ponds  the  runs  or  burrows  of  this  cricket,  exactly  like 
those  of  a  mole  though  much  smaller,  can  in  late  summer  and  early 


Fig.  104.  Gryllo- 
talpa borealis 
Burm.  Long- 
winged  Male. 
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autumn  be  seen  by  those  interested  enough  to  search  for  them.  The 
burrows  are,  in  the  main,  very  superficial,  lying  just  beneath  the 
surface  and  running  in  very  irregular  directions.  They  frequently 
fork,  and  often  end  beneath  a  stone  or  small  stick.  The  insects 
themselves  are  seldom  seen,  as  they  are  nocturnal,  forming  their 
burrows  by  night,  and  scarcely  ever  emerging  from  beneath  the 
ground.  Moreover,  like  a  mole,  they  move  backward  as  readily  as 
forward,  and  so  easily  escape  their  enemies.  Apparently  one  insect, 
or  a  single  pair  occupy  these  burrows;  the  males,  though  several  are 
often  heard  at  the  same  time,  being  usually  at  quite  a  distance  apart. 

The  burrows  occasionally  enlarge  into  side  cavities  large  enough 
for  the  insect  to  turn  around,  and  in  such  lateral  chambers  the  eggs 
are  sometimes  found  in  masses  of  60  to  100,  adhering  to  the  rootlets 
of  various  plants.  These  eggs  are  spherical,  white  or  almost  color- 
less, and  have  a  diameter  of  0.7  mm.  The  young  are  active  leapers, 
and  are  said  to  be  about  three  years  in  reaching  maturity.  On  July 
19,  1894,  a  hundred  or  more  of  the  half-grown  young  were  captured 
in  a  small  meshed  seine  while  collecting  fishes  in  a  small  stream  in 
Montgomery  County.  They  were  evidently  burrowing  in  the  soft 
mud  close  to  shore  or  perhaps  in  the  mud  beneath  the  shallow  water. 
Just  a  year  later  a  number  of  young  were  also  taken  in  a  seine  from 
the  waters  of  the  outlet  of  Lake  Wawasee,  Kosciusko  County.  Since 
they  feed,  during  their  lives,  mainly  upon  the  tender  roots  of  various 
plants,  they  are  necessarily  very  injurious  and  it  is  fortunate  that 
with  us  they  are  not  more  common  than  they  are. 

The  note  of  the  male  mole  cricket  is  a  sharp  di-syllabic  chirp,  con- 
tinuously repeated  and  loud  enough  to  be  heard  several  rods  away. 
It  is  usually  attributed,  by  those  who  have  given  little  attention  to 
insect  sounds,  to  the  field  cricket  or  to  some  of  the  smaller  frogs. 
The  cricket  is  very  difficult  to  locate  by  this  note,  and  the  writer  has 
on  several  occasions  approached  cautiously,  on  hands  and  knees,  a 
certain  spot,  and  has  remained  silent  for  several  minutes  while  the 
chirping  went  on  apparently  beneath  his  very  eyes;  yet,  when  the 
supposed  exact  position  of  the  chirper  was  determined  and  a  quick 
movement  was  made  to  unearth  him,  he  could  not  be  found.  Indeed, 
it  is  only  by  chance,  as  by  the  sudden  turning  over  of  a  log  in  a 
soft  mucky  place,  that  a  person  can  happen  upon  one  of  them  un- 
awares. Even  then  quick  m'otion  is  necessary  to  capture  him  before 
he  scrambles  into  the  open  mou-th  of  one  of  the  burrows  which  he 
has  ever  in  readiness.  I  have  heard  their  note  in  the  forenoon  of 
cloudy  days,  but  it  is  much  more  common  in  the  afternoon,  and  Mr. 
Scudder,  who  has  given  especial  attention  to  the  sounds  of  insects. 
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has  written  of  it  as  follows:  "Our  common  mole  cricket  usually  be- 
gins its  daily  chirp  at  about  four  o'clock  in  the  afternoon,  but  stridu- 
lates  most  actively  at  about  dusk.  On  a  cloudy  day,  however,  it  may 
be  heard  as  early  as  two  or  three  o'clock;  this  recognition  of  the 
weather  is  rather  remarkable  in  a  burrowing  insect,  and  the  more  so 
as  it  does  not  appear  to  come  to  the  surface  to  stridulate,  but  re- 
mains in  its  burrow,  usually  an  inch  below  the  surface  of  the  ground. 
Its  chirp  is  a  guttural  sort  of  sound,  like  grii  or  greeu,  repeated  in  a 
trill  indefinitely,  but  seldom  for  more  than  two  or  three  minutes, 
and  often  for  less  time.  It  is  pitched  at  two  octaves  above  middle 
C,  and  the  notes  are  usually  repeated  at  the  rate  of  about  130  or  135 
per  minute;  sometimes,  when  many  are  singing,  as  rapidly  as  150 
per  minute.  Often,  when  it  first  begins  to  chirp,  it  gives  a  single 
prolonged  trill  of  more  slowly  repeated  notes,  when  the  composite 
character  of  the  chirp  is  much  more  readily  detected,  and  afterward 
is  quiet  for  a  long  time.  When  most  actively  chirping,  however,  the 
beginning  of  a  strain  is  less  vigorous  than  its  full  swell,  and  the 
notes  are  then  repeated  at  the  rate  of  about  120  per  minute;  it 
steadily  gains  its  normal  velocity.  It  sounds  not  unlike  a  feeble 
distinct  croak  of  toads  at  spawning  season." 

LII.    Tridactylus  Olivier  (1789). 

To  this  genus  and  the  next  belong  the  "sand  crickets"  which  are 
among  the  smallest  of  the  Gryllidae,  no  one  of  the  three  species  found 
in  the  United  States  being  more  than  10  mm.,  or  two-fifths  of  an 
inch  in  length.  The  principal  distinguishing  characters  of  the  genus 
are  given  in  the  key  to  the  genera  of  Gryllotalpince. 

The  fore  tibia  of  the  males  of  Tridactylus  has  been  shown  by 
Morse  to  vary  much  in  structure.  It  is  usually  more  "or  less  irregu- 
larly ovate  in  outline  and  terminating  apically  in  four  prominent 
equidistant  teeth,  with  the  convex  outer  face  thickly  set  with  hairs, 
*  *  *  the  tarsus  being  inserted  between  the  first  and  second  teeth 
and  lying  on  the  anterior  face."  From  this  normal  form  it  varies  in 
progressive  degree  to  a  remarkably  bifurcate  organ  in  which  the 
inner  limb  is  elongated  and  devoid  of  hairs,  the  innermost  tooth 
nearly  disappears,  the  second  is  greatly  prolonged  into  a  claw-like 
organ,  while  the  femur  acquires  tooth-like  projections  on  its  upper, 
inner  ventral  angle  and  becomes  greatly  enlarged.  The  outer  wings 
or  tegmina  are  horny  and  opaque  and  do  not  reach  the  end  of 
the  abdomen,  while  the  inner  wings  are  longer  and  folded  length- 
wise like  a  fan.  The  hind  femora  are  much  enlarged  and  the  insects 
are  active  leapers. 
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"These  sand  crickets,"  sa3's  Scudder,  "are  in  general  appearance, 
miniature  Gryllotalpas,  tlinuiih,  not  being  heavy  bodied,  they  can 
lvi\\)  vigorously,  l)()un(liiig  liigh  in  the  air.  Nothing  is  more  curious 
than  these  lively  and  pigmy  mok'-crickets;  they  live  in  similar  places, 
and  make  burrows  like  th(>  mole-crickets,  but  their  forelegs,  though 
constructed  for  Inirrowiiig,  are  very  diH'erent  in  detail.  They  are 
not.  ]io,wever,  found  in  (niitc  such  wet  spots  as  the  mole-cricket 
haunts,  preferring  the  sanely  margins  of  ponds  rather  than  muddy 
ones.  Their  burrows  are  at  first  vei'tical,  but  immediately  turn,  run- 
ning not  more  than  an  iiuli  below  the  surface  of  the  ground,  and  are 
very  narrow,  as  woubl  bt'  expected  of  such  little  creatures;  one  meas- 
ured was  hardly  a  twenlielb  of  nii  inch  in  diameter.  The  males  are 
not  provided  with  any  tandiouiine  njxm  tlu'  wings,  and  therefore  cari 
not  sing." 

But  one  species  of  Tr'ulachjJus  is  known  from  Indiana. 

121.     Tridactylus  apicaliS  Say.     The  Larger  Sand  Cricket.. 

Tridartylus  apmdi>^  Say,    138,  IV,  1825,  810;   Id.,    139,  II,  1S59,  239; 
Scudd.,   14  1,  Vn,  1862,  425;  Id.,   188,  1900,  86;  Id.,  195.  IX, 
1902,  309;  Pack.,   104,  1883,  563;  Riley,  122,  H,  1884,  180;  BL, 
5,  1892,  129;  Lugg.,  84,  1898,  259,  Fig.  168. 
A>  mixdcs  Hald.,  65,  VI,  1853,  364. 

This  is  the  largest  of  the  three  species  of  sand  crickets  occurring 
in  the  United  States,  its  length  being  8  or  9  mm. 
The  body  is  black  or  dark  brown,  the  head  and 
lliorax'  with  some  white  markings,  and  the  tegmina 
with  their  outer  edge  and  a  spot  behind  tlie  middle 
white.  The  hind  femora  are  whitish  with  the  upper 
half  of  outer  face  brownish  or  with  three  dark  cross- 
bars. The  wings  of  the  male  extend  3  mm.  beyond 
the  tip  of  the  abdomen.  The  fore  tibiae  of  the  males 
of  Indiana  speeinu'us  1  iiiul  to  vary  in  like  manner 
as  those  of  T.  icrminalis  mentioned  by  Morse. 
Fig.iuj.  friJactu-  ^[casuremcnts:  Length  of  body,  9  mm.;  of  teg- 
lus  apicaiu  Say.      mina,  3  mm.;  of  inner  wings,  7.5  mm.;  of  posterior 

(After  Lugger.) 

temora,  o  unn. 
Apicalis  has  been  noted  in  Indiana  only  in  Putnam  and  Yigo  coun- 
ties. In  tlie  former  it  was  taken  in  numbers  in  August,  1893,  and 
again  in  June,  1894,  from  a  damp  sandbar  along  Walnut  Creek,  two 
miles  east  of  Bainbridge.  Both  here  and  in  Vigo  County  it  was  in 
com})any  with  tlie  next  species.  It  occupied  small  pits  or  burrow's 
in  the  sand,  and  would  sometimes  be  seen  resting  with  the  head  and 
half  the  body  outside  the  opening  of  the  pit,  into  w^hich  it  backed  as 
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one  drew  near.  Usually,  however,  it  was  at  a  distance  from  any 
visible  pit  and  would  then  leap  vigorously  when  approached,  often 
to  a  height  of  five  feet  and  a  distance  twice  as  great.  By  close  search 
it  will  probably  be  found  to  occur  along  damp  sandbars  in  all  por- 
tions of  the  State,  as  its  general  range  includes  the  United  States 
east  of  the  Great  Plains. 


LIII.     Ellipes  Scudder  (1902). 

This  genus  was  but  recently  separated  from  Tridaclijlus.  The 
main  distinguishing  characters  are  given  in  the  key.  But  one  spe- 
cies, B.  miiiuta  (Scudder),  ranging  from  Mmnesota  to  Cuba  and 
Mexico,  and  from  Indiana  to  California,  is  known  from  the  United 
States. 

122.     Ellipes  minuta  (Scudder).     The  Smaller  Sand  Cricket. 

Tmlwtiilu^   minutm   Scudd.,     14  1,  VII,  1862,  425;    Id.,  188,  1900,  87; 

Lngg.,  84,  1898,  259. 
Ellipes  minuta  Scudd.,   195,  IX,  1902,  309;  BL,   18,  1902,  129,  223. 

General  color  a  dark  In-own  or  l)lack;  middle  femora  and  tibiae  and 
posterior  femora  with  m^rro^v  white  crossliars.  Pronotum  and  seg- 
ments of  abdomen  witli  their  hind  margins  whitish.  The  wings 
cover  about  three-fourths  of  the  alidomen;  the  tegmina,  half  of  the 
wings. 

]\Ieasurements:  Length  of  body,  5  mm.;  of  hind  femora,  3.5  nml 
In  Indiana  this  small  sand  cricket  has  been  taken  in  Spencer, 
Vigo,  Putnam  and  Lake  counties.  It  frequents  damp  aamiy  places 
which  are  sparsely  covered  with  grass  or  other  vegetation,  where  it 
is  often  found  in  company  with  the  grouse  locusts  or  with  the  larger 
sand  cricket,  Tridactylus  apicalis  Say.  A^^iile  more  active  in  its 
movements  it  does  not  leap  as  high  nor  as  far  as  that  species.  The 
best  way  to  capture  them,  after  discovering  a  colony,  is  to  sweep 
rapidly  just  above  the  ground  with  a  net  of  cheese  cloth  or  other 
close  meshed  material. 

Sul)-faiiiil.v   MYRMECOrHILIN.E. 

The  Indiana  members  of  this  sub-family  are  very  small,  sub- 
spherical  crickets,  which  bear  a  general  resemhlance  to  the  young 
of  cockroaches  but  leap  actively  when  disturbed.  They  live  wdth 
colonies  of  ants  in  or  beneath  rotten  stumps  and  logs  and  under 
sttnies.  Tlicy  belong  to  the  single  genus,  MyriHCCophiki,  character- 
ized as  follows: 


416  EEPOBT  OF  STATE  GEOLOGIST. 

LIV.     Myrmecophila  Latreille  (1807). 

Body  sub-spherical  or  ovate,  greatly  convex  above,  wingless.  Eyes 
very  small,  resembling  ocelli.  Antennae  rather  stout,  as  long  as  the 
body.  Occiput  almost  hidden  by  the  pronotum,  which  is  large,  wider 
behind  than  in  front,  the  anterior  and  posterior  margins  straight; 
meso  and  metanotum,  similar  to  the  segments  of  the  abdomen,  some- 
times a  little  wider.  Anterior  tibiae  without  hearing  organ,  un- 
armed. Hind  femora,  ovate,  greatly  enlarged.  Hind  tibise  stout, 
shorter  than  femora,  compressed,  the  upper  margin  ciliate;  the  inner 
carina  with  four  movable  spines,  the  outer  with  two;  the  apex  with 
three  or  four  rather  long,  terminal  spurs.    Cerci  as  long  as  or  longer 


Fip.  1()6.     Myrmecophila  nebrascensia  Brun.    (After  Lugger.) 

than  the  abdomen.  Ovipositor  short  and  stout.  The  male  is  more 
slender  and  smaller  in  size  than  the  female. 

A  very  interesting  account  of  the  habits  of  these  little  crickets  has 
been  published*  by  W.  M.  WHieeler,  of  Austin,  Texas,  from  which  I 
quote  at  length  as  follows:  "My  observations  on  the  habits  of 
Myrmecophila  began  early  in  the  March  of  the  present  year.  The 
little  crickets  were  taken  from  the  Formica  or  red  ants'  nests  and 
placed  in  artificial  nests  of  the  agricultural  ant,  an  insect  of  much 
larger  size,  slower  movements  and  in  many  other  respects  more  satis- 
factory for  purposes  of  observation  than  the  Formica. 

"On  April  3d  I  placed  in  the  artificial  nest  twenty  Myrmccophilas. 
eight  or  ten  of  which  had  been  squeezed  or  had  lost  one  or  both 
saltatory  legs  during  capture.  All  the  disabled  individuals  were  at 
once  seized  and  dispatched  in  so  vindictive  a  manner,  that  I  could 
not  doubt  that  the  ants  were  irritated  by  the  pungent  red  ant  nest- 
odor  still  clinging  to  the  crickets.  In  an  instant  all  the  ants  in  the 
compartment  of  the  nest  had  gathered  in  little  groups,  each  devour- 
ing a  Myrmecophila.  The  uninjured  crickets  made  not  the  slightest 
attempt  to  escape,  but  felt  themselves  perfectly  at  home  as  soon  as 


•  Psyche,  IX,  1900,  p.  Ill,  et  seq. 
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they  set  foot  on  the  floor  of  the  nest.  Their  adaptation  to  a  new 
nest  and  to  an  ant  of  a  larger  size  and  belonging  to  an  entirely  dif- 
ferent snb-family  from  their  former  host,  was  immediate  and  com- 
plete. With  constantly  vibrating  antennae  they  began  dodging  in 
and  out  among  the  little  groups  of  assembled  ants.  From  time  to 
time  one  of  them  would  be  seen  cautiously  approaching  an  ant,  that 
was  busy  with  its  dinner  of  Myrmeeophila,  and  fall  to  nibbling  at  its 
legs  or  the  tip  of  its  abdomen.  There  could  be  no  doubt  that  the 
cricket  derived  some  benefit  from  the  oily  secretion  covering  the  sur- 
face of  the  ant's  body.  At  first  the  ant  disregarded  this  nibbling, 
which  probably  resembles  the  attentions  of  the  toilet  habitually  re- 
ceived from  sister  ants,  but  the  cricket's  scraping  mandibles  and 
maxillae  soon  grew  annoying  and  the  ant  would  either  move  away 
or  turn  its  head,  open  its  mandibles  and  make  a  lunge  at  the  Myrme- 
eophila like  a  large  dog  annoyed  by  a  puppy.  But  before  the  huge 
mandibles  had  closed,  the  cricket  was  far  away,  already  nibbling  at 
the  abdomen  of  some  other  ant.  The  Cricket  can  get  at  only  the 
legs  and  abdomen  of  its  host,  since  the  spreading  legs  prevent  it 
from  reaching  the  thorax.  It  often  stands  on  its  hind  legs,  and 
places  its  forelegs  on  the  ant's  leg,  in  order  to  reach  the  femur  or 
tibia.  For  very  obvious  reasons,  it  avoids  nibbling  at  or  even  ap- 
proaching the  ant's  head.  It  is  always  alert,  as  if  perpetually  aware 
of  danger  and  ready  to  dodge  at  the  slightest  movement  made  by 
the  ant. 

"Occasionally  in  the  narrow  confines  of  an  artificial  nest  the  ants 
do  succeed  in  capturing  and  devouring  one  of  their  vigilant  little 
guests,  but  the  fact  that  of  the  eleven  sound  crickets  left  after  the 
above  observation  was  made,  eight  were  still  alive  June  22d,  when  I 
had  to  discontinue  my  observations  for  the  summer,  shows  that  the 
crickets  are  extremely  expert  in  keeping  out  of  danger.  The  atti- 
tude of  the  ants  during  all  this  time  underwent  no  change  as  far  as 
I  could  observe,  for  they  would  still  occasionally  make  lunges  at  the 
crickets. 

"The  crickets  do  not  derive  all  their  substance  from  cleansing 
their  hosts.  In  earthen  nests  tliey  are  often  seen  haunting  even  the 
galleries  that  have  been  abandoned  by  the  ants,  scrutinizing  the 
walls  and  nibbling  at  them  from  time  to  time.  There  can  be  no 
doubt  that  they  find  licre  the  same  substance  which  covers  the  ants, 
for  the  walls  of  the  galleries  of  a  populous  nest  soon  become  greasy 
from  the  attrition  of  tlie  constantly  passing  ants.  Sometimes  the 
crickets  may  be  seen  nibbling  at  dead  ants  that  have  been  tempor- 
arily al)andon('(l  in  tlic  galleries  or  placed  on  the  kitchen-midden  of 
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the  nest.     The  intestine  of  a  Mynnecophila  wliich  I  dissected  was 
found  to  contain  oil-gloLides  and  a  granular  whitish  substance." 

Five  species  of  Mynnccophila  are  known  from  the  United  States. 
Of  these  but  one  occurs  east  of  the  Mississippi  Elver,  and  it  was 
knowii  only  from  M.irvland,  (Jeorgia  and  the  District  of  Columbia 
until  I'JOl,  when  it  was  found  in  luunlxTS  in  southern  Indiana. 

123.     Myrmecophila  pergandei  Bruner. 

Myrmerup/dh  jHTf/anda  Bruu.,  2  1,  XVI,  1884,  42,  Fig.  4;  Riley,  12  2. 
n,  1884,  181;  Scucld.,  18  7,  VIII,  1899,  424,  425;  Id.,  18  8. 
190(),  87. 

Color:  Dark  reddish  brown,  the  front  and  hind  margins  of  pro- 
notum,  the  hind  margins  of  the  other  dorsal  segments  as  well  as  the 
apex  of  ovipositor,  a  darker  piceous  brown;  the  legs,  eerei  and  base 
of  antennae  and  ovipositor  a  paler  brown.  The  young  are  generally 
paler  than  the  adults. 

Body  broad  oval,  depressed;  nearly  twice  as  long  as  broad;  hind 
femora  pyriform,  more  arcuate  below  than  above.  Ovipositor  rather 
stout,  straight,  the  inner  valves  a  little  shorter  than  the  outer. 

Measurements:  Length  of  body,  male  3-4  mm.,  of  female,  4-5 
mm.;  of  hind  femora,  female,  3  mm.;  of  ovipositor,  2.5  mm. 

This  small  ant-loving  gryllid  was  first  taken  in  Indiana  near  Xcw 
Harmony,  Posey  County,  on  April  26,  1901.  It  was  afterward  found 
to  be  rather  common  in  the  region  thereabouts  as  well  as  in  Knox, 
Perry,  Dubois,  Crawford,  Orange  and  Lawrence  counties;  the  north- 
ernmost point  at  which  it  has  been  observed  being  near  Mitchell, 
Lawrence  County.  Since  its  kiu)wn  general  range  is  southerji  it 
probabl}^  does  not  occur  in  the  northern  half  of  tbe  State.  Witli  us 
it  is  found  in  coni])any  with  a  hall'  doxen  species  of  ants,  the  most 
common  of  which  is  a  rather  large  yellowish-red  form,  probably 
Caniponofiis  nirllctis  Say.  ^V\\v  cricket  seems  to  be  always  on  the 
move,  and  when  distui-hcd  lc;i]is  with  great  agility.  Those  taken  in 
Crawford  County  in  Sej)teniher  were  almost  double  the  size  of  those 
noted  in  the  spring  and  prol)al)ly  more  accurately  represent  the  ma- 
ture insect.  But  little  is  as  yet  known  of  the  life  ha1)its  of  these 
interesting  insects  and  the  suliject  is  well  worthy  of  prolonged  ob- 
servation. 

Subfamily    GRYLLIN.T]. 

Tliis  sub-family  comprises  the  ground  and  field  crickets.  They 
are  among  the  most  common  members  of  the  order  Orthoptera; 
aljounding  everywhere  in  temperate  and  torrid  climates.     The  main 
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distinguishing  characters  of  the  snb-family  arc  given  in  the  key. 
Many  of  the  species  are  dimorphic  as  regards  the  length  of  the 
wings,  and  on  this  account  much  confusion  in  synonymy  lias  resulted 
in  the  past.  But  three  genera  of  the  sub-family  occur  in  the  United 
States,  all  of  which  are  represented  in  Indiana.  These  genera  may 
be  distinguished  by  the  following  key: 

KFA'    TO    GENEI5A    OF    INDIANA    (iRYLLIN.E. 

a.  Species  of  small  size:  last  joint  of  tlie  maxillary  palpi  double  the 
length  of  the  one  preceding;  hind  tibitie  furnished  with  long,  mov- 
able, pilose  spines;  tirst  joint  of  hind  tarsi  unarmed  above  or  with 

one  row  of  small  teeth LV.  Nemobius,  p.  419 

aa.    Species  of  medium  or  large  size;  last  joint  of  maxillary  palpi  but 
little,   if  any,   longer   than  the  one  preceding;   hind  tibiae   armed 
with   stout,   immovable   spines;    first  joint   of   hind   tarsi    sulcate 
above,  with  a  row  of  teeth  on  each  side. 
b.    Species  of  large  size;  fore  tWnce  provided  with  a  hearing  organ 

on  both  faces LVI.  Gryllus,  p.  429 

bb.    Species  of  medium  size;  fore  tibine  with  hearing  organ  on  outer 
face  only LYII.  Miogryllus,  p.  442 


LV.     Nemobifs  Rcrville  (18:39). 

Of  all  the  Gryllidffi  which  occur  with  us,  the  little  brown  ground 
crickets  of  the  genus  Nc?nol)ius  are  the  most  numerous  and  the  most 
social.  Unlike  their  larger  cousins,  the  field  cl-ickets,  they  do  not 
wait  for  darkness  before  seeking  their  food,  but  wherever  the  grass 
has  been  cropped  short,  whether  on  shaded  hillside  or  in  the  full 
glare  of  the  noonday  sun  along  the  beaten  roadway,  mature  speci- 
mens may  be  seen  by  hundreds  during  the  days  of  early  autumn. 
Even  the  tangled  masses  of  sphagnum  mosses  and  other  semi-aquatic 
growth  of  fen  and  marsh  furnish  shelter  and  food  to  certain  species 
which,  in  the  ages  of  the  past,  have  become  adapted  to  a  life  of  such 
surroundings. 

These  ground  crickets  are  all  of  small  size,  being  never  more  than 
half  an  inch  in  length.  The  color  is  usually  a  dark  brown  or  pitch 
black,  and  the  bodies  and  legs  are  sparsely  clothed  with  brown  hairs. 
The  head  and  thorax  are  of  nearly  equal  breadth.  The  last  segment 
of  the  maxillary  palpus  is  twice  the  length  of  the  one  precediiig  it, 
and  enlarged  at  the  outer  end.  The  anterior  tiliia?  bear  near  their 
base  a  small  oval  hearing  organ  on  the  outer  face.  The  veins  of  the 
wing  covers  of  the  female  run  lengthwise,  while  in  the  females  of  the 
larger  field  crickets  they  run  obliquely  from  both  sides. 
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AVhile  the  individuals  of  Nemohius  are  so  plentiful,  their  size  is  so 
small  that  they  have  received  but  little  attention  from  the  average 
collector.  Moreover,  so  similar  in  general  appearance  are  they  that 
very  close  observation  by  the  student  is  necessary  to  separate  the 
species  one  from  another.  As  a  consequence  but  15  have  hitherto 
been  described  from  the  whole  United  States.  Up  to  May,  1900, 
when  the  writer  described  three  new  species  from  Indiana*  but 
three  had  been  accredited  to  the  States  north  of  Florida  and  east  of 
the  Rocky  Mountains.  McNeill  listed  but  one  from  Illinois.  Bruner 
mentions  three,  two  without  names,  from  Nebraska,  while  Scudder, 
in  his  most  recent  paper  on  the  group,  accredits  three,  viz.:  N. 
fasciatus,  N.  cubensis  and  N.  carolinus  to  the  central  and  eastern 
States. 

Within  the  past  ten  years  many  specimens  have  been  collected  in 
different  parts  of  Indiana.  A  careful  study  of  these  reveals  the  pres- 
ence of  at  least  eight  species.  There  is  little  doubt  but  that  the  right 
kind  of  investigation  will  show  the  presence  of  as  many  or  more  in 
almost  any  State  east  of  the  Rocky  Mountains.  Those  known  to 
occur  in  Indiana  may  be  separated  by  the  following  key: 

KEY    TO    INDIANA    SPECIES    OF    NEMOBIUS. 

ff.    Ovipositor  ;is  loii.!,^  as  or  barely  shorter  than  tlie  liind  femora;  straight 
or  nearly  so. 

6.  Ovipositor  distinctly  longer  than  hhid  femora;  cross-veinlets  of 
tegmina  of  female  very  prominent;  black  of  body  arranged 
in  lengthwise  bars. 

c.    Color  blackish  or  fuscous;  the  dark  stripes  on  occiput  al- 
ways visil)le,  tliongh  sometimes  indistinct  in  very  dark 

specimens 124  fasciatus,  p.  421 

cc.    Color  light  reddisli  l)r(>\vn  or  grayish;  withont  dark  stripes 

on  occi])nt    125  cauus.  p.  42.3 

hfi.    Ovipositor  no  longer  tlian  liind  femora;  cross-veinlets  of  female 
tegmina  not   prominent;  black  of  body  scattered  in  blotches 

and  dashes 12G  maculatus,  p.  424 

(Id.    Oviiiositor  distinctly  shorter  than  liiiul   femora;  iisnally  more  or  less 
arcnate. 
(/.    Tegmina  of  female  nearly  or  (luite  as  long  as  abdomen;  wings 

generally  twice  as  long  as  tegmina 127  cuhensis,  p.  42.5 

(Id.    Tegmina  of  female  shorter  than  abdomen,  Avings  wanting. 

e.    Tegmina  of  males  reaching  tip  of  abdomen,  their  ground 
color  yellowish  brown. 

f.  Dorsal  field  of  pronotum  and  all  the  legs  a  uniform 
brownish  yellow;  tegmina  of  males  wider  than  ab- 
domen     12S  r.rhjinia.  p.  420 


'Psyche,  TX,  mM),  p.  '^1,  ri  nrq. 
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ff.  Dorsal  field  of  pronotum  and  all  the  legs  more  or 
less    mottled    with    black;    tegmina    of    males    no 

wider  than  abdomen 129  carolinus,  p.  427 

ee.  Tegmina  of  males  covering  only  two-thirds  to  three- 
fourths  of  abdomen,  their  color  wholly  black  or  very 
dark  brown. 

g.  Length  of  body  of  female  less  than  G.5  mm.;  last 
two  joints  of  maxillary  palpi  of  female  dark 
brown;    inner   face   of   hind    femora   of    male   not 

barred  with  black 130  palustrls,  p.  427 

gg.  Length  of  body  of  female  more  than  7  mm.;  last  two 
joints  of  maxillary  palpi  of  female  white;  inner 
face  of  hind  femora  of  male  barred  with  black. . . . 

131  confusus,  p.  428 

124.     Nemobius  fasciatus  (DeGeer).     The  Striped  Ground  Cricket. 

Gryllusfasdatm  DeG.,  5  7,  HI,  1773,  522,  Plate  43,  Fig.  5. 

Nemobmsfmciahi.^  Scudd.,  14  1,  VII,  1862,  430;  Id.,  17  5,  IV,  1896,  100, 
102;  Id.,  176,  VII,  1896,  432;  Id.,  18  8,  1900,  88;  Glov.,  62, 
1872,  Plate  VI,  Fig.  13;  Sauss.,  132,  VI,  1874,  389;  Id.,  133, 
n,  1877,  242;  BL,  5,  1892,  136;  Id.,  16,1899,  227,  Fig.  56;  Id., 
1  7.  IX,  1900,  51;  Beut.,  3,  VI,  1894,  266,  Plate  V,  Fig.  9;  Lugg., 
84,  1898,  261. 

Achefa  vittata  Harr.,  72,  1862,  152,  Fig.  70;  Rathv.,  109,  1862,  380, 
Fig.  16. 

Nemohim  vHtam  Scudd.,  14  1,  VU,  1862,  430;  Id.,  14  2,  U,  1868,  115, 
120  (song  of  to  music) ;  Id. ,  14  8,  1874,  364  (chirp  set  to  music) ; 
Glov.,  62,  1872,  Plate  UI,  Figs.  9,  10;  Sauss.,  132,  VI,  1874, 
389;  Pack.,  104,  1883,  564;  Comst.,  4  1,  I,  1888,  121;  BL,  5, 
1892,  135. 

Nemobius  fasciatus  vittatus  Beut.,  3,  VI,  1894,  267,  Plate  V,  Fig.  10; 
Lugg.,  84,  1898,  262,  Fig.  170;  BL,   17,  IX,  1900,  52. 

Nemobius  exiguus  Scudd.,    14  1,  VII,  1862,  429. 

Two  forms  of  this,  our  largest  and  most  common  Nemobius,  occur 
in  Indiana.  In  one  (fasciatus)  the  tegmina  reach  to  the  end  of  the 
abdomen  while  the  inner  wings  extend  to  the  tip  of  ovipositor.  In 
the  other  (vittatus)  the  tegmina  of  the  female  cover  a  little  more 
than  half  the  abdomen  and  their  cross-veinlets  are  coarser  and  much 
more  prominent  than  in  TV.  macnlatus.  Those  of  the  male  cover 
three-fourths  of  the  abdomen.  In  this  form  the  inner  Wings  are 
wholly  wanting  in  both  sexes.  As  in  most  of  the  other  species  the 
head  and  thorax  bear  many  coarse,  stiff  black  hairs.  The  ovipositor 
is  longer  than  in  any  other  Indiana  species,  being  about  one-eighth 
longer  than  the  hind  femora. 

The  short  winged  form  varies  in  color  from  a  dusky  brown  to  a 
rusty  black.    When  of  the  latter  hue  the  black  stripes  on  the  head,  to 
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which  it  owes  its  varietal  name,  are  very  dim  or  wholly  invisible. 
The  long  winged  form  is  always  black. 

Measurements:  Length  of  body,  male,  10  mm.,  female,  11  mm.; 
of  pronotum,  male  and  female,  3  mm.;  of  tegmina,  male,  5.5  mm.,  fe- 
male, 4  mm.;  of  wings,  long-winged  form,  13  mm.;  of  hind  femora, 
niaU'  and  female,  7.5  mm.;  of  ovipositor,  8.5  mm. 

No  intermediate  short  winged  forms  connecting 
fascmlus  mth  vitiatus  have  been  seen  by  me,  nor 
lia\('  any  been  recorded  to  my  knowledge.  The 
two  arc,  iiowevcr,  regarded  as  dimorphic  forms  of 
the  same  species  by  the  leading  authorities,  Saus- 
snre  and  Scudder. 

During  hundreds  of  days  spent  in  field  collect- 
ing not  a  single  specimen  of  the  long  wanged  form 
was  taken  until  August  1,  1902,  w'hen  it  was  found 
in  numbers  on  the  stems  of  long  grass  in  a  marsh 
hordering  Eound  Lake,  Whitley  County.  Many, 
however,  have  been  taken  from  the  walks'  and 
streets  of  Indianapolis,  Fort  Wayne  and  other 
cities  and  towns  in  the  northern  part  of  the  State, 
but  none,  as  yet,  in  the  southern  half,  not  even  in 
Terro  Haute,  where  I  resided  for  seven  years. 
Where  the  insect  breeds,  and  feeds  by  day  is  to 
me  unknown.  It  appears  to  reach  maturity  about 
July  loth  and,  at  times,  as  in  the -first  week  in 
August,  1899,  swarms  composed  of  myriads  have 
appeared  about  the  lights  of  some  of  the  cities.-  Tlie  newspapers  the 
next  day  had  a  column  or  more  devoted  to  the  insects  but  nothing, 
except  wild  guesses,  as  to  whence  they  came. 

The  short  winged  form  ri/liihis  begins  to  reach  maturity  in  cen- 
tral Indiana  about  July  loth.  Living  specimens  have  been  seen  as 
late  as  December  1st.  Although  present  in  vast  numbers,  but  little 
is  known  of  its  life  habits.  When  disturbed  they  are  very  difficult 
to  capture,  making  enoriiu)Us  leaps  wifli  their  stout  bind  legs,  no 
sooner  striking  the  ground  than  they  are  up  again,  even  if  not  pur- 
sued, until  tlu'V  (ind  a  leaf  or  other  shelter  beneath  which  to  lake 
refuge. 

They  appear  to  be  omnivorous,  feeding  upon  carrion,  cow  dung 
and  grasses  with  v(\i\;\\  avidity.  Though  small  in  size,  their  enormous 
nund)ers  as  well  as  the  fact  that  they  ai'e  constant,  greedy  feeders 
from  the  time  the  eggs  hatch  in  s])ring  until  laid  low  by  the  hoar 
frost  of  autumn,  renders  them  pailicnlaj'h'  injurious.     The  aggregate 


Fig.  107.  NemobiuKfas- 
eiatuK  (De<T.).  Fe- 
male. Short-winged 
form.  (After  Lug- 
ger.) 
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damage  which  they  cause  to  grass  and  kindred  phmts  in  the  course 
of  a  single  season  must  be  great,  and  there  is  little  doubt  but  that 
this,  as  well  as  the  other  species  of  the  geuns,  should  be  classed 
among  those  insects  highly  destructive  to  forage  plants.* 

Mr.  S.  H.  Scudder  has  given  the  following  pleasing  account  of  the 
sounds  made  by  this  species:  "The  chirping  of  the  striped  cricket 
is  very  similar  to  that  of  the  black  field  cricket;  and  may  be  expressed 
by  r-r-r-u,  pronounced  as  though  it  were  a  French  word.  The  note 
is  trilled  forcibly,  and  lasts  a  variable  length  of  time.  One  of  these 
insects  was  once  observed  while  singing  to  its  mate.  At  first  the 
song  was  mild  and  frequently  broken;  afterwards  it  grew  impetuous, 
forcible  and  more  prolonged;  then  it  decreased  in  volume  and  ex- 
tent until  it  became  quite  soft  and  feeble.  At  this  point  the  male 
began  to  approach  the  female,  uttering  a  series  of  twittering  chirps; 
the  female  ran  away,  and  the  male,  after  a  short  chase,  returned  to 
his  old  haunt,  singing  with  the  same  vigor  but  with  more  frequent 
pauses.  At  length,  finding  all  persuasions  unavailing,  he  brought 
his  serenade  to  a  close." 

125.     Nemobius  canus  Scudder. 

Nemobius  canus  Scudd.,    17  5,  IV,  1896,  100,  103;  Id.,   17  6,  VII,  1896, 
432;  Id.,   188,  1900,  88. 

Size,  large;  the  head  prominent,  both  it  and  the  thorax  sparingly 
beset  with  black  bristles.  Head  reddish  or  yellowish  brown  in  color; 
sparingly  or  not  at  all  marked  with  fuscous  and  without  trace  of 
l^lack  bars  on  occiput.  Eyes  shorter,  smaller  and  more  globose  than 
in  N.  fascial  us.  Antenna  and  palpi  yellowish  brown.  Pronotum 
broader  than  long,  the  sides  a  little  convex;  yellowish  brown  in  fe- 
male, darker  in  male,  the  ■  sides  in  latter  with  a  fuscous  bar 
on  their  posterior  half.  Tegmina  of  male  covering  three-fourths 
of  abdomen,  yellowish  brown  above,  darker  on  basal  third,  the 
sides  with  a  shining  piceous  bar  along  their  upper  third;  those 
of  female  covering  half  or  a  little  more  of  abdomen,  the  stripe 
on  sides  narrower  and  less  shining  than  in  male,  sometimes 
with  an  additional  one  on  dorsal  field.  Abdomen  reddish  brown 
with  a  median  dark  stripe  on  dorsal  surface,  and  a  similar  one 
along  each  side.  Hind  femora  short  and  very  stout,  a  uniform  red- 
dish brown,  sometimes  darker  in  the  male.  Ovipositor  distinctly 
longer  than  hind  femora,  straight  or  nearly  so,  the  tip  acute,  the 
serrated  portion  short,  the  teeth  sharp,  not  crowded. 


*  For  other  accounts  of  the  destruction  wrought  by  the  species  of  Nemobius  see  Rathvon, 
U.S.  Agricultural  Report,  1862,  p.  380,  and  Osborne's  Bulletin,  23,  U.  S.  Division  Ento- 
mology, p.  59. 
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Measurements:  Length  of  body,  male,  8.5  mm.,  female,  12  mm.; 
of  pronotum,  male,  2.5  mm.,  female,  3  mm.;  of  tcgmina,  male,  6.5 
mm.,  female,  5  mm.;  of  hind  femora,  male,  7.5  mm.,  female,  8.5 
mm.;  of  ovipositor,  9.5  mm. 

This  is  a  southern  species  heretofore  known  only  from  Texas, 
which  occurs  sparingly  throughout  southern  Indiana,  being  most 
abundant  in  the  counties  bordering  the  Ohio  River.  Our  specimens 
differ  from  types  from  Texas  in  having  smaller  eyes,  and  in  being 
yellowish  brown  rather  than  grayish  in  hue.  Specimens  were  sent 
to  Professor  Morse  for  comparison  with  Scudder's  type,  and  by  him 
pronounced  the  same.  In  Crawford  County  the  species  frequents 
roadsides  and  high  dry  open  fields  and  meadows.  From  the  short 
winged  form  of  fasciatus  it  may  at  once  be  separated  by  the  lighter 
color,  unstriped  occiput,  smaller,  more  globose  eyes  and  shorter  hind 
femora. 

12B.     Nemobius  maculatus  Blatcliley.     The  Spotted  Ground  Cricket. 
Nemobius  maculutu.'^  BL,   17,  IX,  1900,  52. 

Size,  medium;  head  rather  prominent,  dark  reddish  brown,  more 
or  less  dotted  with  pitch  black,  especially  on  forehead  and  cheeks; 
eyes  rather  large,  prominent.  Antennas  dull  yellowish  brown,  the 
basal  third  lighter;  maxillary  palpi  of  the  same  color,  the  apical  half 
of  terminal  joint  darker.  Pronotum  broader  than  long,  faintly  taper- 
ing anteriorly;  the  dorsal  field  chestnut  brown  with  numerous  dark 
points;  the  front  margin  and  lateral  field  sparingly  beset  with  stiff 
Ijlack  bristles.  A  black  stripe  starts  back  of  the  eye  and  covers  the 
upper  two-thirds  of  lateral  field  of  both  pronotum  and  tegmina.  The 
latter  with  a  yellowish  vein  separating  the  dorsal  and  lateral  fields, 
more  prominent  in  the  male.  The  dorsal  field  brownish  yellow, 
sometimes  with  blackish  dots;  in  female  covering  one-third  of  ab- 
domen, in  male,  two-thirds;  wings  absent.  Legs  and  dorsal  surface  of 
abdomen  brownish  yellow  sprinkled  with  fuscous,  which  on  dorsal 
surface  of  hind  femora  is  sometimes  in  crossbars.  Ovipositor  al- 
most straight,  equaling  in  length  or  very  slightly  shorter  than  hind 
femora;  the  apical  blades  rather  long,  tapering  evenly  to  a  fine 
point;  above,  evenly  and  sharply  serrulate. 

Measurements:  Length  of  bod}',  male.  7  mm.,  female,  8  mm.;  of 
pronotum,  2.5  mm.;  of  tegmina,  male,  4  mm.,  female,  2.8  mm.;  of 
hind  femora,  male,  5.5  mm.,  female,  G.5  mm.;  of  ovipositor,  6.5  mm. 
Width  of  pronotum,  3  mm. 

N.  maculatus  is  readily  distinguished  from  the  short  winged  form 
of  N.  fasciatus  by  its  average  smaller  size,  shorter  tegmina  of  female. 
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shorter  and  straighter  ovipositor,  fewer  hairs  on  head  and  pronotum 
and  finer  cross-veinlets  of  female  tegmina.  The  serrulations  of  the 
ovipositor  are  sharper  than  in  fasciatus.  The  two  also  differ  in  color, 
the  ground  of  maculatus  being  lighter  and  the  piceous  more  gen- 
erally sprinkled  where  in  fasciatus  it  is  in  lengthwise  bars.  Macu- 
latus has,  as  yet,  been  taken  in  small  numbers  only  in  Marion  and 
Vigo  counties.  It  is  found  in  low  open  woods,  usually  in  the  vicinity 
of  or  beneath  logs. 

127.     Nemobius  cubensis  Saussure. 

Nemobius  cubeinfis  Sauss.,    132,  VI,  1874,  384,  Plate  7,  Fig.  5;  Scudd., 
175,  IV,  1896,  100,  105;  Id.,    176,    VII,  1896,  432;  Id.,    18  8, 
1900,  88;  Bl.,   17,  IX,  1900,  54. 
NemoMm  volaticm  Scudd.,   160,  XIX,  1877,  36;  Id.,    16  1,  VI,  1878,  14. 

Head  rather  full  and  convex,  projecting  above  the  surface  of  the 
pronotum,  black,  with  bristly  hairs;  antennas  dark  brown,  the  mar- 
gins O'f  its  segments  paler;  palpi  varying  irregularly  from  pallid  to 
dusky,  the  terminal  joint  nearly  twice  as  long  as  the  third,  and  about 
three  times  longer  than  the  fourth.  Pronotum  black,  broader  than 
long,  slightly  broader  behind  than  in  front,  the  anterior  half  or  more 
with  a  distinct  median  furrow,  the  whole  surface  with  scattered  black 
bristles.  Tegmina  narrow,  nearly  as  long  as  the  abdomen,  pitch  black 
in  color;  wings  very  long,  the  tip  of  the  closed  tegmina  lying  midway 
between  the  tip  of  the  wings  and  the  front  of  the  head.  Legs  brown- 
ish yellow,  more  or  less  infuscated,  especially  above,  the  hind  femora 
rather  slender,  the  tibial  spines  slightly  paler  at  tip.  Cerci  slender, 
dusky,  about  as  long  as  the  hind  tibiae;  ovipositor  very  much  as  in 
N.  carolinus;  dark  brown,  similarly  armed  at  tip. 

Measurements:  Length  of  body,  male,  6.5  mm.,  female,  6.75  mm.; 
of  antennae,  male,  13  mm.,  female,  14  mm.;  of  tegmina,  male,  4  mm., 
female,  4.4  mm.;  of  hind  femora,  male,  5  mm.;  of  hind  tibia-,  male, 
3.75  mm.,  female,  3  mm.;  of  ovipositor,  3  mm. 

I  have  not  seen  the  females  from  Indiana  and  the  above  descrip- 
tion is  therefore  copied  in  part  from  Scudder.  Two  males  distinct 
from  any  others  found  in  the  State  were  taken  October  9,  1893,  from 
the  sandy  bed  of  the  old  canal  north  of  Terre  Haute,  Indiana.  They 
were  sent  to  Mr.  Scudder,  who  pronounced  them  the  short  winged 
form  of  N.  cuhensis.  In  life  they  were  shining  black  with  a  bright 
yellow  line  separating  the  dorsal  and  lateral  fields  of  the  tegmina. 
The  general  range  of  cuhcnsis  is  southward;  it  having  been  recorded 
from  a  number  of  the  Gulf  States  as  well  as  Cuba  and  Brazil,  South 
America.  Scudder  records  two  females  as  having  been  taken  in 
Illinois. 

57-GeoI. 
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128.     NEMonius  EXIGUUS  Blatcliley. 

Nemohius  exif/ims  Bl.,  5,  1S92,  l.-JH;  Id.,    17,  IX,  1900,  53. 

Size,  medium;  body,  slender;  head  rather  kirge,  but  slightly  tumid. 
Kyes  small  but  prominent.  Antenna?,  head,  pronotum  and  femora 
broAvnish  yellow.  Maxillary  ])alpi  light  yellow  throughout  or  with 
the  apical  third  of  terminal  joint  infuseated.  Tegmina  of  male 
reaching-  tip  of  abdomen;  the  dorsal  field  expanded  so  that  they  ex- 
tend beyond  the  sides  of  abdomen;  brownish  yellow  in  color  with  a 
narrow  piceous  bar  on  upper  third,  of  lateral  field  and  with  basal 
third  of  dorsal  Held  often  more  or  less  pitch  black.  Tegmina  of 
female  covering  onc-lialf  or  more  of  abdomen,  the  dorsal  field  usually 
heavily  shaded  with  blackish;  wings  absent  in  both  sexes.  Upper 
surface  of  abdomen  blackish,  lower  surface  brownish  yellow  or  lute- 
ous.  Ovipositor  a  third  or  more  shorter  than  hind  femora,  distinctly 
arcuate,  the  apical  blade  not  enlarged  at  the  base,  anned  above  with 
very  small  and  rather  dull  teeth,  which  are  irregularly  distant  one 
from  another. 

Measurements:  Length  of  body,  nuile,  1  mm.,  of  female,  7.5  mm.; 
of  tegmina,  male,  5  mm.,  of  female,  t  mm.;  of  hind  femora,  male, 
5.2  mm.,  of  female,  (k'A  mm.;  of  ovipositor,  3.5  mm. 

This  is  the  "iV.  exiguus  Scudder"  of  my  paper  on  the  "Gryllidas 
of  Indiana,"  loc.  cit.  It  appears,  however,  that  Scudder  had  not 
described  a  species  as  cxignvs  but  had  merely  inentioned  a  form  of 
N.  fasciaius  under  the  name.  Beutenmuller  afterwards*  described 
N.  a/fin  i.s  from  New  York,  which  he  stated  was  the  insect  mentioned 
by  me,  but  which,  according  to  Scudder, f  is  N.  carolinus. 

Exiguus  is  longer  and  proportionally  more  slender  than  the  next 
species,  N.  earolxnus  Scudd..  though  the  tegmina  of  the  male  are 
broader.  The  j)ronoium  and  femora  are  not  mottled  or  marked  with 
fuscous  as  in  that  species.  The  serrations  of  the  ovipositor  of  caro- 
linus  are  smaller,'sharper  and  more  evenly  separated  than  in  exiguus. 
The  latter  species  occurs  in  all  parts  of  the  State  and  is  fully  one- 
half  as  common  as  the  short  wingctl  form  of  N.  fasciaius.  Its  habits, 
time  of  appearance  and  local  habitat  are  also  essentially  the  same. 
However,  the  smaller  size,  short  ovipositor,  yellowish  maxillary 
palpi,  and  other  dilferences  in  color,  readily  distinguish  it  from  that 
insect. 


''  BuUetin  Anicriciin  Museum  Niituriil  History.  VI,  ISli-l,  i))i  250.  •It'u.  Plnte  \',  Fig,  II. 
t.Tournal  New  York  Kntoinolosical  So<'ioty,  I\',  IS'.til,  107. 
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129.     Nemobius  carolinus  Scudder. 

Kcmnbiuy  mroliiiu.^  Scudd,    160,  XIX,  1877,  8f5;  Id.,    1  6  1 ,  VI,  1878,  14; 
Id.,    17  5,   IV,    1896,    100,    107;  Id.,     176,   Vn,  1896,  433;  Id., 
188,  1900,  88;  Bl.,   17,  IX,  1900,  53. 
Cyrtoxipkiiii  variecjalm  Brun.,  2  9,  III,  1893,  32. 
Nemobius  affini^  Bent.,   2,  VI,  1894,  249;  Id.,  3,  267,  Plate  V,  Fig.  11. 

Head  and  antennae  varying  from  dull  yellow  to  dusky  brown,  fur- 
nished with  rather  long,  curving,  distant,  black,  bristly  hairs.  Pro- 
notum  of  the  color  of  the  head,  but  more  or  less  mottled  with  black- 
ish, a  little  broader  than  long,  supplied  with  long,  bristly  black  hairs, 
its  anterior  two-thirds  with  a  distinctly  impressed  median  line. 
Tegnrina  brownish  yellow,  the  upper  third  of  lateral  field  Avith  a 
blackish  bar;  the  dorsal  field  often  with  black  fleckings;  the  mottled 
appearance  sometirnes  due,  however,  to  the  black  of  dorsal  surface 
of  abdomen  shining  through  them;  those  of  the  male  rather  ample 
and  reaching  the  tip  of  the  abdomen,  those  of  the  female  covering 
but  half  of  the  abdomen;  wings  wanting.  All  the  legs  dull  brownish 
yellow,  more  or  less  mottled  with  blackish;  the  tibial  spines  pale  near 
the  tip.  Dorsal  surface  of  abdomen  of  female  with  its  basal  two- 
thirds  black;  the  last  two  or  three  segmenis  brownish  yellow  with  a 
sprinkling  of  small  black  spots.  Cerci  brownish,  very  slender,  as 
long  as  the  abdomen;  ovipositor  dark  brown,  a  little  upcurved,  mod- 
erately stout,  shorter  than  the  hind  tibiae,  the  apical  denticular  field 
longer  than  usual  and  nearly  equaling  one-fourth  the  entire  length 
of  the  ovipositor. 

Measurements:  Length  of  body,  male,  7  mm.,  female,  8.5  mm.;  of 
tegmina,  male,  4.2  mm.,  female,  3.5  mm.;  of  hind  femora,  male,  5.3 
mm.,  female,  6.2  mm.;  of  ovipositor,  3.8  mm. 

This  prettily  marked  little  species  has  been  found  to  be  rather 
common  on  the  grass  covered  banks  of  streams  and  along  the  fence 
rows  of  open  woods  in  Vigo,  Putnam  and  Monroe  counties,  and  it 
probably  occurs  in  like  situations  throughout  the  State.  In  general 
appearance  it  is  a  diminutive  form  of  N.  maculatus  above  described, 
but  its  small  size  and  short  arcuate  ovipositor  at  once  distinguish  it. 
According  to  Scudder,  carolinus  ranges  from  New  England  to  Ne- 
braska and  Texas. 

130.     Nemobius  palustris  Blatchley.     Tlie  Marsh  Ground  Cricket. 
Nemobius  ■palustri.'^  BL,    17,  IX,  1900,  53. 

Size,  small;  the  body  of  male  especially  short  and  broad.  Head 
tumid;  eyes  large,  b^^t  not  prominent.  Pronotmn  one-third  broader 
than  long,  the  sides  sub-equal,  rather  thickly  beset  with  stiff  black 
bristles,  as  are  also  the  forehead  and  dorsal  surface  of  the  two  front 
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femora.  Head,  tegmina  and  body  of  most  specimens  a  uniform  dark 
piceous;  disk  of  pronotum  piccous  or  fuscous  sprinkled  with  piceous. 
Antennae,  legs  and  ovipositor  fuscous.  Maxillary  palpi  yellowish  ex- 
cept the  apical  joint  which  is  wholly  piceous.  Tegmina  of  female 
covering  a  little  more  than  half  the  abdomen;  those  of  the  male 
hardly  reaching  its  tip.  Ovipositor  almost  a  third  shorter  than  hind 
femora,  distinctly  though  feebly  arcuate,  the  api- 
cal blades  but  little  enlarged  at  the  base,  very 
finely  serrulate  with  dull,  rasp-like  teeth. 

Measurements:  Length  of  body,  male,  5.8  mm., 
female,  6.3  mm.;  tegmina,  male,  4  mm.,  of  female, 
3  mm.;  of  hind  femora,  male  4.5  mm.,  of  female, 
5  mm.;  of  ovipositor,  3.5  mm. 

This  handsome  little  pitch  bro^\ai  Nemobid  has 
been  found  only  among  the  tamarack  swamps  and 
cranberry  bogs  of  the  northern  part  of  the  State, 
where  it  finds  a  congenial  home  in  the  midst  of 
the  dense,  damp  sphagnum  mosses.  Sometimes 
they  are  so  plentiful  that  a  half  dozen  or  more  axe 
seen  in  an  area  a  foot  square.  Like  the  other 
members  of  the  genus  they  are  very  active,  when 
disturbed  leaping  vigorously,  a  few  inches  at  a 
time,  and  finally  seeking  safety  by  burrowing  in 
the  masses  of  mosses.  It  has  been  taken  in  Marshall,  Fulton  and 
Starke  counties  and  probably  occurs  wherever  peat  bogs  and  sphag- 
num mosses  are  present. 

131.     Nemobius  confusus  sp.  nov. 

Body  broad  and  rather  stout;  the  head  but  little  prominent;  the 
face  and  antennge  fuscous  in  color;  the  vertex,  disk  of  pronotum  and 
two  front  pairs  of  femora  with  scattered,  black,  stiff  hairs.  Last  two 
joints  of  maxillary  palpi  of  the  female  white,  very  noticeable  in  liv- 
ing specimens;  the  same  segments  in  the  males  whitish  to  fuscous, 
the  apical  half  of  terminal  joint  darker.  Pronotum  broader  than 
long,  with  a  median  impressed  line  on  its  front  half,  more  prominent 
in  the  female;  the  disk  usually  a  dark  smoky  brown  in  color  except 
along  the  front  half  of  each  lateral  carina,  where  there  are  some 
light  brown  spots;  the  sides  darker.  Tegmina  of  female  covering 
half,  those  of  male,  three-fourths  of  abdomen,  piceous  throughout 
except  the  carina  separating  the  dorsal  from  the  lateral  field,  which 
is  fuscous  or  smoky  brown.  Dorsal  surface  of  abdomen  black,  with 
often  a  few  small  dots  of  yellowish  brown  on  the  last  three  segments. 


Fig.  108.  Xemobius  pa- 
lustria  Bl.  Female. 
Three  times  natural 
size.    (Original.) 
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All  the  femora  of  female  and  the  fore  and  middle  pair  of  male  fus- 
cous, sometimes  with  a  few  lighter  dots  on  their  upper  surface;  the 
hind  femora  of  male  hlackish  on  outer  face,  the  dark  color  passing 
oiver  the  upper  side  and  half  way  down  the  inner  face  where  it  is 
broken,  thus  forming  bars  or  blotches  plainly  visible  on  the  lighter 
color.  The  tibiae  usually  reddish  brown,  more  or  less  mottled  with 
fuscous.  The  basal  joint  of  front  tarsus  whitish  in  the  female.  Ovi- 
positor but  little  more  than  half  as  long  as  the  hind  femora,  dark 
brown  in  color,  its  apical  third  wider  and  a  little  upturned;  the  armed 
portion  longer  than  in  any  other  Indiana  species;  the  teeth  fine, 
sharp,  and  more  than  usually  distant  one  from  another. 

Measurements:  Length  of  body,  male,  7.2  mm.,  female,  7.5  mm.; 
of  tegmina,  male,  4  mm.,  female,  3  mm.;  of  hind  femora,  male  and 
female,  6  mm.;  of  ovipositor,  3.3  mm. 

This  is  a  larger  and  broader  insect  than  N.  palustris.  The  main 
differences  between  the  two  species  are  set  out  in  the  key.  The 
armed  portion  of  the  ovipositor  is  wider  and  longer  and  the  teeth 
more  distant  and  sharper  in  confusus  than  in  palustris. 

N.  confusus  has  been  taken  in  Kosciusko  and  Posey  counties.  In 
the  former  it  was  found  on  August  26,  1902,  to  be  quite  common  in 
some  low,  damp  woods  bordering  Tippecanoe  Lake.  Here  it  had  its 
home  among  the  fallen  leaves  and  beneath  small  chunks  and  chips. 
From  Posey  County  a  single  specimen  was  secured  also  from  a  tract 
of  low  woods. 

It  seems  that  the  different  species  of  this  genus  noted  above  have 
each  a  special  abiding  place.  Fasciaius  and  exiguus  are  the  only  ones 
which  may  be  looked  for  anywhere  in  open  fields  and  along  road- 
ways. Maculatus  occurs  in  open  woods  in  dry  situations;  culensis  in 
sandy  districts;  carolinus  along  the  banks  of  streams  and  on  gravelly 
hillsides;  palustris  nowhere  except  among  the  sphagnum  mosses  of 
dense  swamps  and  bogs,  while  eonfusus  likes  best  the  shadows  of 
dense  woods  which  are  low  and  moist.  Each  species  has,  therefore, 
its  special  habitat  where  the  food  on  which  it  thrives  is  most  abun- 
dant, and  where,  during  the  ages  past,  it  has  become  so  modified  in 
organ  and  hue  as  to  receive  from    man  a  distinctive  specific  name. 

LVI.     Grtllus  Linnseus  (1758). 

To  this  genus  belong  those  dark  colored  thick-bodied  insects 
known  as  house  and  field  crickets.  The  latter  are  the  best  known 
examples  of  the  family  Gryllidae  and  are  abundant  from  June  1st  till 
after  heavy  frosts,  beneath  logs,  boards,  stones,  and  especially  be- 
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neath  rails  in  tlie  coriuTS  of  llu'  old-fashionod  and  rapidly  disappear- 
ing A'^irginia  rail  fences. 

All  members  of  the  genus  Gryllus  have  the  head  large  and  globose; 
the  eyes  large  and  rounded;  the  antennae  thread-like  and  longer  than 
the  body;  the  pronotum  broader  than  long  and  about  the  width  of 
the  head;  the  hind  femora  of  medium  length  but  much  enlarged  and 
well-fitted  for  leaping;  the  hind  tibiae  with  two  rows  of  strong  fixed 
spines,  those  nearest  the  apex  being  the  longer;  and  the  hind  tarsi 
with  its  first  joint  sulcate  above  with  a  row  of  minute  teeth  along 
each  carina.  The  ovipositor  is,  in  all  the  species,  as  long  as  or  longer 
than  the  liind  femora,  and  in  the  same  species  varies  but  little  in 
length.  Most  of  the  species  are,  however,  dimorphic  as  regards  wing 
length,  though  among  our  Indiana  species  the  short  winged  forms 
greatly  outnmnber  the  loiiu'  Avinged  ones.  The  inner  wings  vary 
much  more  than  the  outer  and  sometimes  are  wholly  lacking. 

Eegarding  the  general  habits  of  the  field  crickets  Prof.  Lawrence 
Bruner  has  written:  "•Usually  most  of  our  North  American  Grylli 
live  singly  or  in  pairs  in  liurrows  which  they  dig  for  themselves. 
These  are  used  as  retreats  during  the  day  time  and  serve  as  shelter 
from  ordinary  inclemencies  of  weather.  These  burrows  are  generally 
forsaken  about  midsuninier  for  some  sort  of  above-ground  shelter. 
From  this  time  on,  until  fall,  they  appear  to  be  more  social  and  live 
in  colonies  under  various  sorts  of  rubbish.  Grain  shocks  are  a  favor- 
ite haunt  for  them,  and  since  twine  has  been  used  for  binding,  the 
crickets  have  been  quite  troul)lesonie  by  cutting  the  bands.  During 
late  summer  and  fall  tlic  females  commence  pr(>parations  for  the  con- 
tinuance of  their  kiiul.  ])y  ilirusting  their  long,  slender  ovipositors 
into  the  loose  soil  and  dropping  tlieir  eggs.  These  sometimes  hatch 
the  same  year,  but,  as  a  rule,  lie  over  until  the  following  spring. 
The  young  generally  live  above  ground,  where  they  hide  among 
fallen  leaves,  grasses  and  other  debris,  though  sometimes  they  also 
creep  into  chinks  and  crevices  in  the  earth." 

The  remarks  of  Mr.  Bruner  apply  mostly  to  G.  dbhreviatus,  one  of 
our  largest  and  only  social  species.  The  young  of  G.  pennsylv aniens 
and  G.  amcricnnvs  are.  for  the  most  part,  hatched  in  autumn  and 
survive  the  winter  in  the  nynij)!!  stages,  while  G.  domesticus,  the 
house  cricket,  passes  the  winter  either  as  adult  or  nymph. 

The  synonymy  of  the  American  species  of  this  genus  has  become 
greatly  confused,  due  largely  to  the  fact  that  foreign  writers  have 
attempted  to  monograph  the  genus  with  but  a  limited  number  of 
specimens  at  hand;  and  again  to  the  fact  that  the  species,  especially 
the  males,  are  very  difTicult  to  se])arate. 
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Mr.  Scudder,  in  two  recent  papers,*  has  in  part  straightened  out 
this  difficulty.  However,  he,  as  well  as  the  European  writers,  has 
written  mainly  of  specimens  collected  hy  others,  and  has  not  studied 
the  insects  in  the  field.  For  this  reason  Mr.  Scudder  has  stated  that  but 
three  species  occur  in  the  northern  and  central  United  States,  east 
of  the  Mississippi  Eiver.  A  long  series  of  observations  in  the  field, 
coupled  with  a  careful  examination  of  a  large  number  of  individuals, 
has  convinced  me  that  at  least  six  species  occur  in  Indiana,  f  Of 
these,  two  are  believed  to  be  undescribed.  The  following  key,  based 
largely  on  the  females,  may  be  used  in  their  separation: 

KEY   TO   INDIANA   SPECIES    OF   GEYLLUS. 

a.  Black  species,  the  tegmina  and  parts  of  the  body  sometimes  dull 
reddish  brown;  first  joint  of  antennre  not  projecting  beyond  front 
of  head.    (Field  crickets.) 

h.    Very  large  species,  about  25  mm.  long;  the  hind  margin  of  pro- 
notum  convex;  hind  tibiae  with  seven  to  eight  spines  on  each 

side  132  firmns,  p.  432 

hh.  Medium  or  small-sized  species,  the  body  seldom  exceeding  20 
mm.  in  length;  hind  margin  of  pronotum  truncate;  hind  tibise 
with  five  to  six  spines  on  each  side. 

c.  Ovipositor  but  little,  if  any,  longer  than  hind  femora, 
never  more  than  12  mm.  in  length;  tegmina  of  female 
with  only  their  basal  halves  overlapping  or  attingent, 
the  apical  halves  spread  apart  so  as  to  leave  a  wide  V- 

shaped  notch  between  them 133  mnericanus,  p.  433 

CO.  Ovipositor  plainly  longer  than  the  hind  femora,  always 
13  or  more  mm.  in  length;  tegmina  of  female  with  their 
inner  edges  either  overlapping  or  attingent  their  full 
length. 

d.    Body  slender;  the  pronotum  never  more  than  5  mm. 
in   width;   the  tegmina,   cerci,   ovipositor  and  legs 

reddish  brown  in  color 134  arenaceus,  p.  434 

(Id.    Heavy   bodied  species;   the   pronotum   always   more 

than  6  mm.  in  width;  the  tegmina,  cerci,  ovipositor 

and  tibia?  black;  the  hind  femora  often  with  the 

basal  half  of  the  under  side  reddish  brown. 

e.    Ovipositor  nearly  or  fully  half  as  long  again  as 

hind    femora,    always    exceeding   18    mm.    in 

length;  the  male  stout,  with  large  and  broad 

head    135  abbreviatus,  p.  435 


'■■"The  Species  of  GryUus  on  the  Pacific  Coast,"— Psyche,  IX,  1901,  267,  et  $eq.,  and  "The 
Species  of  Gryllus  found  in  the  United  States  East  of  the  Sierra  Nevadas,"— Psyche,  IX, 
1902,  291,  et  seq. 

t  Including  G.  Annua  Scudder,  of  which,  however,  I  have  seen  no  specimen  from  this 
State. 
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ee.  Ovipositor  seldom,  if  ever,  more  than  14  mm.  or 
less  than  13  mm.  in  length,  rarely  more  than 
one-fom'th  as  long  again  as  hind  femora;  the 
male   more   slender,   with   narrower  and  less 

swollen  head    136  pennsylvmncus,  p.  437 

(la.  Straw-colored  species,  with  some  dnrli  In'own  or  blackish  markings 
on  head  and  thorax;  first  joint  of  antenn;ie  projecting  slightly  be- 
yond front  of  head.     (House  crickets) 137  domestictis,  p.  4.39 

132.     Gryllus  firmus  Scudder. 

Unillns  firmm  Scudd. ,    194,  IX,  1902,  295. 

Large  and  stout,  with  piceous  body.  Head  large,  tumid,  with 
prominent  vertex,  scarcely  broader  than  the  pronotum,  wholly  black. 
Pronotum  stout,  black,  most  delicately  margined  anteriorly  with  red- 
dish brown,  broadest  in  advance  of  the  middle,  the  sides  being  slight- 
ly and  not  quite  uniformly  convex,  half  as  broad  again  as  long,  the 
front  margin  with  scarcely  perceptible  concavity,  the  hind  margin 
slightly  but  distinctly  and  broadly  convex,  with  a  median  impressed 
line  scarcely  or  not  visible  on  posterior  third,  the  lower  margin  of 
the  lateral  lobes  oblique  and  nearly  straight.  Tegmina  nearly  or 
quite  covering  the  abdomen,  testaceous,  more  or  less  infuscated,  often 
in  the  female  with  a  clear  testaceous  humeral  stripe,  the  mediastinal 
vein  with  three  or  four  branches;  wings  generally  no  longer  than  the 
body,  but  sometimes  caudate  in  the  female.  Legs  reddish  or  yel- 
lowish brown,  often  more  or  less  infuscated,  the  hind  femora  stout, 
the  hind  tibia?  with  generally  six  or  seven  rather  long  spines  on  the 
outer  side,  the  upper  inner  calcar  very  long  and  almost  as  long  as 
the  intermediate  calcar.  Ovipositor  fully  a  third  longer  than  the 
hind  femora. 

Measurements:  Length  of  body,  male,  27  mm.,  female,  26  mm.;  of 
pronotum,  male,  5  mm.,  female,  5.5  mm.;  breadth  of  pronotum,  male 
and  female,  7.5  mm.;  length  of  tegmina,  male  and  female,  14.5  mm.; 
of  hind  femora,  male,  16  mm.,  female,  16.75  mm.;  of  ovipositor, 
23.5  mm. 

This  is  a  species  of  southern  range,  specimens  in  Scudder's  col- 
lection having  come  from  North  Carolina,  Georgia,  Florida  and 
Texas.  He  also  records  one  specimen  from  Brookville,  Franklin 
County,  Indiana,  collected  a  number  of  years  ago  by  Dr.  Eufus  Hay- 
mond.  I  have  seen  no  specimens  from  this  State,  but  have  one  from 
Agricultural  College,  Mississippi,  collected  in  December  by  Mr. 
H.  E.  Weed.  Nothing  distinctive  of  its  habits  has  been  noted.  It 
should  be  looked  for  throughout  the  southern  third  of  the  State. 
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133.     Gryllus  amerioanus  sp.  nov. 

Gryllm  negledm,  Bl.,    12,  VII,  1895,  250.      (Nee.  Scudd. ) 

A  shining  black  species,  the  female  short-lDodied  and  thick  set, 
the  male  more  slender.  Head  no  broader  than  the  pronotum,  the 
vertex  prominent;  but  sloping  rapidly  downward.  Pronotum  a  little 
narrower  in  front  than  behind,  its  length  contained  in  its  greatest 
breadth  1.3  times;  the  median  impressed  line  more  than  usually 
prominent,  except  upon  its  posterior  fourth;  the  front  margin  trun- 
cate or  a  very  little  concave,  the  hind  margin  slightly  sinuate  and 
eiliate  with  black  hairs.  Tegmina  of  female  covering  two-thirds  of 
abdomen,  shining  black,  sometimes  with  a  reddish  brown  tinge  at 
base  and  along  the  humeral  angle;  their  inner  margins  straight  and 
overlapping  or  attingent  only  on  their  basal  halves;  the  apical  halves 
with  the  inner  margin  oblique  or  "bias"  and 
when  at  rest  therefore  widely  separated.  Teg- 
mina of  male  usually  covering  three-fourths  of 
abdomen,  rarely  reaching  its  tip,  the  medi- 
astinal vein  with  four  branches.  Wings  repre- 
sented by  narrow  thin  scales.  Hind  femora 
short  and  stout,  their  lower  and  inner  sides 
sometimes  tinged  with  reddish  brown  on  the 
basal  third  but  never  with  the  large  reddish 
brown  spot  on  lower  side,  so  common  in  G. 
ahhreviatus  and  G.  pennsylv aniens.  Hind  tibi^ 
dark  chestnut  brown,  with  five  or  six  rather 
stout  spines  on  the  outer  side.  Ovipositor 
short,  just  equaling,  or  rarely  exceeding  by  1 
mm.  the  length  of  hind  femora,  dark  reddish 
brown  in  color,  the  apex  paler. 

Measurements:  Length  of  body,  male,  14 
mm.,  female,  16.5  mm.;  of  pronotum,  male,  3.5 
mm.,  female,  4.2  mm.;  of  tegmina,  male,  7.5 
mm.,  female,  8  mm.;  of  hind  femora,  male,  10 
mm.,  female,  11  mm.;  of  ovipositor,  11  mm. 
male,  5  mm.,  female,  5.6  mm. 

This  is  the  species  which  I  formerly  thought  to  be  G.  neglectus 
Scudder,  but  that  authority  states  in  his  latest  paper  on  the  genus 
that  neglectus  is  a  synonym  of  pennsylvanicus.  Moreover,  I  find  that 
in  his  original  description  the  average  measurements  of  the  oviposi- 
tor of  neglectus  are  given  as  .28  of  an  inch,  or  7  mm.,  whereas  in 
americanus  they  are  never  less  than  10  or  more  than  12  mm.  in 
length.  From  pennsylvanicus,  with  which  species  it  has  been  hereto- 
fore confused,  americanus  may  be  readily  separated  by  its  smaller 


Fig.  109.  OriiUus  ameri- 
canus sp.  nov.  Female. 
One  and  one-fourth 
times  natural  size. 
(Original.) 

Width  of  pronotum. 
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size,  narrower  pronotum,  more  uniform  shining  black  color,  shorter 
ovipositor,  and  the  shape,  and  position  when  at  rest,  of  the  female 
tegmina.  The  reticulation  of  the  dorsal  field  of  these  tegmina  is 
more  noticeable  in  americanus  than  in  pennsylv aniens,  the  main  di- 
agonal nerves  being  closer  together  and  the  cross-nervules  more  ele- 
vated and  prominent.  Americanus  reaches  malurity  in  the  spring 
about  a  fortnight  the  sooner. 

Americanus  has  been  taken  in  Crawford,  Posey,  Vigo.^Putnam,  Ma- 
rion, Marshall,  Wells  and  Lake  counties,  and  ])robably  occurs  through- 
out the  State.  It  is  here  the  first  species  of  Gryllus  to  become  ma- 
ture in  the  spring,  the  note  of  the  male — the  first  Ortliopteran  song 
of  the  season — having  been  heard  on  a  number  of  occasions  in  the 
central  counties  as  early  as  May  5th.  The  young  of  this  species,  as 
well  as  of  G.  pennsylvanicus,  survive  the  winter  as  nymph?.  In  Sep- 
tember and  October,  after  passing  the  second  or  third  moult,  they 
seek  the  shelter  of  loose  bark  on  log  or  stuni]),  or  crawl  bi-neath 
chunk  or  rail  where  they  form  for  themselves  small,  inverted  cone- 
shaped  burrows  in  the  earth,  in  which  they  abide  until  spring.  Those 
which  attempt  to  pass  the  winter  with  only  a  shelter  of  bark  abovL 
them  almost  always  succumb  to  the  changing  temperatures  of  that 
season,  but  those  which  choose  more  wisely  a  burrowing  place  be- 
neath some  half  buried  log  or  chunk  for  the  most  part  survive.  Thb 
temperature  of  their  hibernaculum  is  much  more  equable,  and  the 
insects  becoming  sluggish  in  late  autumn  remain  so  until  called  into 
new  activity  by  the  sunshine  of  spring,  unless,  meanwhile,  they  fall 
a  prey  to  some  shrew  mouse  or  other  active  winter  insectivorous 
mammal.  They  emerge  from  their  hiding  places  about  April  1st. 
and  after  changing  their  garb  two  or  three  times,  reach  the  ni:iting 
stage  in  early  May,  when  the  males  begin  to  greet  the  passer-liy  with 
their  merry  chirp. 

Neither  this  species  nor  pennsylvanicus  are  social  crickets.  Some- 
times two  or  three  of  the  young  have  adjacent  burrows  beneath  the 
same  chunk,  but  more  often  both  they  and  the  adults  are  solitary. 
The  eggs  are  laid  in  June  and  July,  and  the  newly  hatched  young 
are  to  be  found  in  numbers  during  July  and  August. 

134.    Gryllus  arenaoeus  sp.  nov.    The  Sand-Loving  Cricket. 

Body  very  slender,  of  medium  length.  Head,  black,  but  little,  if 
any,  wider  than  pronotum,  the  vertex  prominent;  the  cheeks  and 
palpi  reddish  brown.  Pronotum  black;  its  length  contained  in  its 
width  1.43  times,  the  fore  and  hind  margins  truncate,  very  narrowly 
edged  with  reddish  brown;  the  median  impressed  line  visible  only 
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on  anterior  half.  Tegmina  reddish  brown,  lighter  along  the  humeral 
angle,  covering  a  little  more  than  half  the  abdomen  in  the  female, 
three-fourths  or  more  of  abdomen  in  the  male.  Wings  present  but 
very  narrow  and  shorter  than  the  tegmina;  abdomen  shining  black. 
All  the  legs  reddish  brown  throughout,  except  the  hind  femora  which 
sometimes  have  the  apical  half  of  outer  and  inner  faces  blackish. 
These  femora  are  short  and  rather  slender.  Hind  tibise  with  six  or 
seven  rather  long  spines  on  their  outer  carina.  Ovipositor  nearly 
one  and  a  half  times  longer  than  hind  femora,  the  average  ratio 
being  1.43:1,  dark  reddish  brown  in  color. 

Measurements:  Length  of  body,  male  and  female,  15  mm.;  of  pro- 
notum,  male,  3.2  mm.,  female,  3.5  mm.;  of  tegmina,  male,  9  mm., 
female,  7  mm.;  of  hind  femora,  male,  10  mm.,  female,  11.5  mm.;  of 
ovipositor,  16.5  mm.  Width  of  pronotum,  male,  4.7  mm.,  female, 
5  mm. 

This  species  has  been  taken  only  in  the  sand  dune  region  of  Lake 
County,  Indiana,  where  it  is  rather  plentiful  in  September  and  Octo- 
ber beneath  logs  and  chunks  in  bare  sandy  places.  It  is  more  slender 
bodied  than  any  of  our  species  except  the  house  cricket,  G.  domesti- 
cus,  which  it  resembles  in  form.  The  reddish  brown  color  of  teg- 
mina, legs  and  cerci,  contrasts  strongly  with  the  deep  black  of  pro- 
notum and  abdomen.  It  will  probably  be  found  in  sandy  localities 
in  the  northern  half  of  the  State,  especially  in  those  counties  bor- 
dering Lake  Michigan. 

135.     Gryllus  abbreviatus  Serville.     The  Common  Field  Cricket. 

Gryllus  abbreviatiis  Sen'.,  !9  6,  1839,  336;  Scudd.,  14  1,  VIE,  1862,  427; 
Id.,  188,  1900,  89;  Id.,  19  4,  IX,  1902,  291;  Glov.,  62,  1872,' 
Plate  VII,  Fig.  17;  Sauss.,  132,  VI,  1874,  400,  518;  Id.,  13  3, 
n,  1877,  317;  Pack.,  104,  1883,  564;  Riley,  122,  U,  1884,  181; 
Fern.,  5  3,  1888,  15;  McNeill,  8  8,  VI,  1891,  5;  Bl.,  5,  1892,  132 
(in  part);  Id.,  12,  VII,  1895,  250;  Id.,  16,  1899,  226,  Fig.  55; 
Beut.,   3,  VI,  1894,  265;  Lugg. ,  84,  1898,  264,  Fig.  172. 

Achctaal)hreviutaB.iiTT.,  72,  1862,  152,  Fig.  69;  Rathv.,  109,  1862,  380, 
Fig.  15. 

Gryllm  Iwhumm  Sew.,  19  6,  1839,  335;  Scudd.,  14  1,  VII,  1862,  427; 
Id.,  148,  1874,  363:  Id.,  188,  1900,  89;  Thomas,  205,'l872i 
433,  Plate  I,  Figs.  10,  11;  Glov.,  6  2,  1872,  Plate  IX,  Fig.  10; 
Sauss.,  132,  VI,  1874,  ;396;  Id.,  133,  II,  1877,317;  Pack,  104, 
1883,  564;  Fern.,  5  3,  1888,  15;  Comst.,  4  1,  1888,  121. 

Gn/llns  (mrpiMnx  Scudd.,    14  1,  VII,  1862,  427. 

Body  large  and  especially  wide.  Head  of  male  shining  black,  much 
swollen,  and  broader  than  pronotum;  of  female  less  prominent.  Pro- 
notum black,  broad,  its  length  contained  in  its  width  nearly  1.5  times, 
the  median  impressed  line  rather  faint;  the  hind  margin  truncate  or 
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very  slightly  convex.  Tegmina  usually  a  very  dark  reddish  brown  of 
black;  sometimes  dull  yellowisli  brown,  covering  three-fourths  or 
more  of  abdomen  in  female  and  all  of  abdomen  in  male.  Wings 
much  shorter  than  tegmina  in  the  common  form  (abhreviatus)  or 
nearly  as  long  again  in  the  long  winged  form  (lucluosus).  Hind 
femora  very  stout,  black  or  dark  reddish  brown,  the  basal  third  of 
the  under  and  inner  sides  almost  always  brick  red.  Ovipositor  very 
long,  equaling  or  exceeding  Uie  body  in  length,  and  nearly  or  fully 
half  as  long  again  as  the  hind  femora. 

Measurements:  Length  of  body,  male,  18-20  mm.,  female,  18-22 
mm.;  of  pronotum,  male  and  female,  4.7.J  mm.;  of  tegmina,  male  and 
female,  12  mm.;  of  hind  femora,  male,  13  mm.,  female,  13.5  mm.;  of 
ovipositor,  18-21  mm.    Width  of  tegmina,  male  and  female,  7  mm. 

This  is,  in  late  summer  and  early  autimin,  the  most  common  field 
cricket  occurring  in  Indiana.  In  a  former  paper  I  stated  that  the 
young  lived  over  winter,  but  more  careful  obserA'ation  has  proven 
that  the  young  found  in  winter  are  those  of  ameriranus  and  pennsijJ- 
vanicus.  Professor  McNeill,  loc.  cif.,  has  given  an  excellent  account 
of  the  life  history  of  this  species  as  follows:  "The  eggs  of  abhrevia- 
tus hatch  in  this  latitude  (nortlicrn  Illinois)  in  July,  and  the  first 
adults  appear  as  early  as  the  second  week  in  August.  During  every 
stage  of  life  they  are  social,  feeding  together,  seeking  shelter  in  com- 
pany and  when  egg  laying  time  comes,  in  October,  the  females  col- 
lect by  hundreds  in  some  suitable  locality,  an  abandoned  or  little 
used  roadway  suits  them  well,  and  each  lays  several  hundred  eggs  in 
an  irregular  mass.  After  this  duty  is  performed  thfir  business  on 
this  planet  seems  to  be  finished  and  they  succumb  to  the  cold,  none 
surviving  the  winter.  The  eggs  do  not  hatch  until  the  following 
July,  or  if  in  rare  eases  they  do  they  probably  perish  with  cold." 

In  southern  Indiana  the  eggs  hatch  in  late  May  or  early  June  and 
the  mature  males  appear  about  July  1st,  but  in  the  central  and  north- 
ern parts  of  the  State  the  first  males  appear  about  a  month  later. 

Gryllus  ahhreviatus  is,  in  habits,  nocturnal,  omnivorous,  and  a  can- 
nibal. Avoiding  the  light  of  day,  it  ventures  forth,  as  soon  as  dark- 
ness has  fallen,  in  search  of  food,  and  all  appears  to  be  fish  which 
comes  to  its  net.  Of  fruit,  vegetables,  grass  and  carrion,  it  seems 
equally  fond  and  does  not  hesitate  to  prey  upon  a  weaker  brother 
when  opportunity  ofl'ers.  I  have  often  surprised  them  feasting  on 
the  bodies  of  their  companions,  and  of  about  10  iin]n-isoned  together 
in  a  box,  at  the  end  of  a  week  but  six  were  living.  The  heads,  wings 
and  legs  of  their  dead  companions  were  all  that  remained  to  show 
that  the  weaker  had  succumbed  to  the  stronger — that  the  fittest,  and 
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in  this  case  the  fattest,  had  survived  in  the  deadly  struggle  for  ex- 
istence. 

The  long  winged  form  of  ahhreviatus  is  seemingly  very  scarce  in 
this  State,  but  one  or  two  having  been  taken.  There  is  little  doubt 
but  that  Scudder  is  right  in  referring  this  form  to  Serville's  luduosus 
and  placing  it  as  a  synonym  of  ahhreviatus,  as  Serville  states  that  the 
ovipositor  of  lucPuosiis  is  9  to  10  lines  in  length,  which  is  too  great 
for  pennsylvanicus  of  which  McNeill  thought  luduosus  might  be  the 
long  winged  form.  According  to  strict  rules  of  nomenclature  the 
name  luduosus  rather  than  ahhreviatus  should  belong  to  the  insect 
since  the  former  was  described  first  in  Serville's  work.  However,  the 
short  winged  form  seems  to  be  everywhere  the  more  common  and 
better  known,  hence  I  follow  Scudder  in  retaining  the  name  ahhre- 
viatus. The  range  of  the  species  covers  the  United  States  east  of 
the  Eocky  Mountains. 

136.  Gryllus  pennsylvanicus  Biirmeister.  The  Pennsylvania  Field 
Cricket. 

GryUm  penmnlvnnkus  Burm  ,  40,  11,  1838,  734;  Scucld.,  1  4  1 ,  VIl,  1862, 
429;  Id.,  188,  1900,  90;  Id.,  193,  IX,  1901,  268,  269;  Id.,  194, 
IX,  1902,  291;  Glov.,  62,  1872,  Plate  I,  Figs.  13,  14;  Sauss., 
132,  VI,  1874,  401;  McNeill,  88,  VI,  1891,  4,  6;  Bl.,  1  2,  VII, 
1895,  250;  Beut.,  3,  VI,  1894,  265,  Plate  V,  Figs.  6,  7;  Lugg.'. 
84,  1898,  264,  Fig.  173. 

Oryllus  luctuosiis  M.G^e\\\,  88,  VI,  1891,  4;  BL,  5,  1892,  133. 

AchekinigerU.axv.,  72,  1862,  152. 

GryUus  necjkctus  ^cvlM. ,   14  1,  VU,  1862,  428;  Id.,    188,  1900,  89. 

A  medium  sized  but  rather  broad  species;  the  head  of  male  not  so 
swollen  as  in  abbreviatus,  a  little  wider  than  the  pronotum,  shining 
black  in  color.  Pronotum  proportionally  a  little  wider  and  shorter 
than  in  ahhreviatus,  the  length  contained  in  the  breadth  nearly  1.6 
times,  the  hind  margin  a  little  sinuate,  the  median  impressed  line 
plainly  visible  on  anterior  half.  The  tegmina  vary  in  color  from  a 
deep  black  to  a  smoky  or  grayish  brown,  rarely  a  dull  reddish 
brown,  often  with  a  yellowish  brown  line  along  the  humeral  angle; 
the  inner  edges  straight  and  overlapping  or  attingent  their  full 
length;  those  of  female  reaching  nearly  to  tip  of  abdomen  in  short 
winged  form,  or  slightly  exceeding  the  tip  in  the  long  winged  form; 
those  of  male  reaching  the  tip  of  abdomen  in  both  forms.  Wings 
either  narrow  and  shorter  than  tegmina  or  extending  considerably 
beyond  tegmina  in  the  form  of  tail-like  projections.  Pronotum,  legs, 
and  under  side  of  body  in  freshly  matured  specimens  often  with  a 
minute  grayish  pubescence  which  becomes  abraded  with  age,  leaving 
these  parts  shining  black.    Hind  femora  short  and  stout,  its  average 
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Icnijjth  coiilained  in  lluit  ol'  ovipositor  1.1  times.     Ovipositor  always 
sliorter  than  tlie  bod}^,  its  average  length  being  13.5  mm. 

Measurements:  Length  of  body,  male, 
17.5  mm.,  female,  17.1  mm.;  of  pronotum, 
male,  3.9  mm.,  female,  4.2  mm.;  of  tegmina, 
male,  11.5  mm.,  female,  short  Avinged  form, 
10  mm.,  long  winged  form,  12.4  mm.;  of 
hind  femora,  male,  12.2  mm.,  female,  12^4 
mm.;  of  ovipositor,  13.5  mm.;  width  of  pro- 
notum, male  and  female,  6.3  mm. 

From  ahbreviaius  this  species  may  be  dis- 
tinguished by  the  shorter  body,  the  less 
swollen  head  of  male  and  especially  by  the 
short  ovipositor,  which  in  Indiana  speci- 
mens ranges  between  13  and  14  mm.  in 
length.  The  main  distinguishing  charac- 
ters between  pennsylvanicus  and  americanus 
have  been  set  out  under  the  latter  species. 
Another,  very  noticeable  in  the  field  in  the 
spring,  is  the  dull  grayish  tinge  of  pennsyl- 
vanicus, especially  on  the  legs  and  prono- 
tum, the  whole  body  of  americanus  being 
shining  black. 
The  description  of  pennsylvanicus  by  Burmeister  is  as  follows: 
"Eine  ahnliche  Art  (Gr.  pemisylvanicus )  findct  sich  in  Nord-ameri- 
ka;  sie  ist  etwas  kleiner,  die  Flugeldeckon  kurzor  nls  der  Leib,  ohne 
gelbe  Basis,  aber  mit  bjaunlicher  ITauptlangsader.*'  This  descrip- 
tion is  so  short  and  vague  that  it  is  impossible  to  ascertain  from  it 
just  what  species  he  had  at  hand.  Neither  Saussure  nor  Scudder 
seem  to  have  seen  Burmeisters  type.  If  so,  they  have  made  no 
record  of  the  fact.  Saussure  in  his  latest  paper,  followed  by  Mc- 
Neill, has  assertred  his  belief  that  pennsylvanicus  is  a  short  winged 
form  of  luctuosus.  However,  the  measurements  of  body  and  oviposi- 
tor of  luctuosus  as  given  by  Serville  agree  so  closely  with  those  of 
ahbreviaius  that  there  can  be  no  doubt  of  the  two  being  the  same. 
The  existence  of  the  long  winged  forms  of  both  abireviatus  and  the 
species  I  call  pennsylvanicus  has  done  much  to  add  to  the  confusion. 
I  have  therefore  followed  Scudder,  Beutenmiiller  and  others  in  ap- 
plying the  name  pennsylvanicus  to  the  form  at  hand,  though  I  have 
no  definite  means  of  knowing  that  it  is  the  same  insect  as  that  to 
which  Burmeister  gave  the  name.  Certain  it  is,  however,  that  it  is 
distinct  from  both  americanus  and  abbrcviaius  described  above. 


Fitt-llO.  Cjryllus  penvsylvani- 
cus  (Burm.)  Short-wingod 
female.    (After  Lugger.) 
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In  Indiana  pennsylv aniens,  for  the  most  part,  survives  the  winter 
in  the  nymph  stage,  the  yonng,  on  the  approach  of  cokl  weather, 
making  for  themselves  cone-shaped  cavities  an  inch  or  two  across 
the  top  and  about  as  deep,  iu  the  mold  beneath  decaying  logs  and 
rubbish.  Sometimes  the  margins  of  these  burrows  are  surrounded 
by  fragments  of  grass  stems  and  pieces  of  decaying  leaves.  In  warm, 
sheltered  localities,  some  individuals  evidently  reach  maturity  in  late 
autumn  or  early  winter;  a  full  grown,  freshly  moulted  female  having 
been  taken  in  a  greenhouse  in  Marion  County,  on  December  14Lh. 
The  males  begin  to  pass  their  final  moult  in  central  Indiana  about 
May  15th,  and  from  then  on  through  June  and  July  the  open  woods 
pastures  and  the  angles  of  old  rail  fences  echo  with  the  music  of 
their  song.  The  young  hatch  in  July  and  August,  and  after  the 
second  or  third  moult  form  their  winter  abiding  places,  while  the 
adults  perish  with  the  coming  of  the  hoar  frost. 

Pennsylvanicus  occurs  throughout  the  State  and  is  said  by  Scudder 
to  range  across  the  continent.  The  long  winged  form  is  much  less 
common  than- the  short  winged  and  is  seldom  met  with  in  the  field; 
but  may  often  be  found  about  electric  and  other  lights  during  the 
summer  nights.  However,  on  two  occasions  in  June,  I  have  taken  a 
long  winged  male  in  company  with  two  short  winged  females  be- 
neath logs. 

137.     Gryllus  domesticus  Linnaeus.      The  House 
Cricket. 
Gryllus  (Acheta)  domesticus  L. ,  8  1,  I,   1758,  128. 
Gryllm  domesticus  Glov.,    62,    1872,   Plate  VI, 

Fig.   14;    Sauss.,     132,  VI,  1874,  400; 

Riley,    122,  II,  1884,  181;    Beut.,    3, 

VI,  1891,  266,  Plate  V,  Fig.  8;  Marlatt, 

8  5,  1896,  52,  Fig.  20;Lugg.,  8  4,  1898, 

266,  Fig.   176;  Scudd.,    18  8,   1900,  89; 

Id.,   194,  IX,  1902,  291,  294. 

Pale  yellowish  brown  or  straw  color;  the 
head  with  a  dark  reddish  brown  bar  on  occiput 
Just  in  front  of  pronotum;  another  between 
the  upper  portions  of  eyes;  a  third  between  the 
bases  of  the  antennae  and  a  fourth  across  the 
labrum,  the  lower  two  sometimes  united.  Pro- 
notum with  four  or  five  irregular  shaped  spots 
of  reddish  brown  on  its  dorsal  surface,  and  a 
narrow  bar  of  the  same^color  on  each  side;  the 
posterior  margin  a  little  convex.  Tegmina  reaching  nearly  or  quite 
to  the  end  of  abdo/nen;  sometimes  with  a  reddish  brown  spot  on 


Fig.  111.  Gryllus  domesti- 
cus L.  Female.  (After 
Lugger.) 
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their  basal  third.  Inner  wings  either  short  and  covered  by,  or  ex- 
tending considerably  beyond,  the  tcgniina.  Hind  femora  short  and 
rather  slender.  Ovipositor  one-fifth  longer  than  hind  femora,  pale 
brown  except  the  tip,  which  is  darker. 

Measurements:  Length  of  body,  male,  16.5  mm.,  female,  15  mm.; 
of  pronotum,  male  and  female,  3.5  mm.;  of  tegmina,  male  and  fe- 
male, 11  mm.;  of  hind  femora,  male  and  female,  10  mm.;  of  oviposi- 
tor, 12  mm.     Width  of  pronotum,  4.5  mm. 

The  "house  cricket,"  or  "cricket  of  the  hearth,"  is  scarce  in  In- 
diana. Until  January  1,  1903,  I  had  in  my  collection  but  three  speci- 
mens, two  long  winged  males  and  a  short  winged  female,  taken  by  H. 
Mcllroy  from  beneath  rubbish  in  a  gravel  pit  near  West  Terre  Haute, 
Vigo  County,  in  October,  1894.  On  the  date  mentioned  I  secured  a 
dozen  or  more  adults  and  nymphs  in  a  greenhouse  belonging  to  W.  J. 
Hasselman,  situated  just  north  of  the  city  of  Indianapolis.  The  pro- 
prietor informs  me  that  the  males  utter  their  call  note  throughout  the 
winter,  and  that  the  insect  is  seemingly  most  abundant  at  that  season. 
It  is  an  Old  World  insect  which  has  been  introduced  into  this  country, 
and  occurs  sparingly  in  most  of  the  States  east  of  the  Rocky  Moun- 
tains. Seudder  states  that  he  has  seen  no  short  winged  specimens 
from  the  United  States  though  they  are  common  in  Europe.  The  in- 
sect is  probably  less  abundant  in  Indiana  than  it  was  a  half  century 
ago,  when  log  houses  and  old  fashioned  brick  and  stone  fireplaces  were 
most  in  vogue.  Domesticus  has  also  been  noted  in  Putnam  County 
by  J.  S.  Michaels.  It  is  probable  that  in  many  instances  the  so-called 
"house  crickets"  of  the  present  country  homes  are  field  crickets,  es- 
pecially G.  aibreviatus,  which  have  striven  to  prolong  their  existence 
by  seeking  shelter  within  the  domiciles  of  man. 

Marlatt,  loc.  cit.,  has  given  the  following  pleasing  account  of  the 
habits  of  this  house  cricket:  "In  Europe,  and  in  some  parts  of  the 
United  States,  no  insect  inhabitants  of  dwellings  are  better  known 
than  these  domestic  or  house  crickets,  not  so  much  from  observation 
of  the  insects  themselves  as  from  familiarity  with  their  vibrant, 
shrilling  song  notes.  These  notes,  while  thoroughly  inharmonious 
in  themselves,  are,  partly  from  the  difficulty  in  locating  the  songster, 
often  given  a  superstitious  significance  and  taken,  according  to  the 
mood  of  the  listener,  to  be  either  a  harbinger  of  good  and  indicative 
of  cheerfulness  and  plenty,  or  to  give  rise  to  melancholy  and  to  be- 
token misfortune.  The  former  idea  prevails,  however,  and  Cowper 
expresses  the  common  belief  that  the — 

"  'Sounds  inli:ii-iiioiii()iis  in  thomsolvos  and  harsh. 
Yet  heard  in  sfciu's  where  peace  forever  reigns, 
And  only  there,  please  highly  for  their  sake.* 
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"The  house  cricket  usually  occurs  on  the  ground  floor  of  dwell- 
ings and  evinces  its  liking  for  warmth  by  often  occurring  in  the 
vicinity  of  fireplaces,  concealing  itself  between  the  bricks  of  chim- 
neys or  behind  baseboards,  frequently  burrowing  into  the  mortar 
of  walls.  It  is  particularly  apt  to  abound  in  bakehouses.  It  is  rarely 
very  abundant  but  at  times  multiplies  excessively  and  becomes  a 
very  serious  nuisance.  During  cold  weather  or  in  cold  rooms  in  win- 
ter, it  remaias  torpid,  but  under  the  influence  of  warmth  it  becomes 
active  and  musical.  It  is  easily  kept  in  captivity  as  a  pet,  and  will 
reward  the  possessor  by  furnishing  an  abundance  of  its  peculiar 
melody,  and  in  Spain  it  is  often  kept,  it  is  reported,  in  cages,  as  we 
do  singing  birds.  It  is  in  the  main  nocturnal  in  its  habits,  coming 
out  in  the  dusk  of  the  evening  and  roaming  about  the  house  for 
whatever  food  materials  it  may  discover.  It  feeds  readily  on  bread 
crumbs  or  almost  any  food  product  to  which  it  can  get  access,  and  is 
particularly  attracted  to  liquids,  in  its  eagerness  to  get  at  which  it 
often  meets  death  by  droAvning.  It  is  a  very  pugnacious  insect  and 
will  bite  vigorously  if  captured,  and  is  often  predaceous  or  carnivor- 
ous, like  most  of  its  outdoor  allies.  It  is  supposed  to  feed  on  various 
other  house  insects,  such  as  the  cockroach  and  is  also  probably  canni- 
balistic. A  pair  of  native  species  kept  in  a  cage  by  the  writer,  for  a 
short  period  manifested  the  gTeatest  friendliness,  but  the  male  short- 
ly afterwards  made  a  very  substantial  meal  of  his  companion. 

"These  Crickets,  in  common  with  most  other  Orthoptera,  will  occa- 
sionally in  pure  wantonness  seemingly,  cut  and  injure  fabrics,  and 
are  particularly  apt  to  cut  into  wet  clothing,  evidently  from  their 
liking  for  moisture.  Any  of  the  common  field  grasshoppers  or  crick- 
ets, entering  houses,  are  apt  to  try  their  sharp  jaws  on  curtains,  gar- 
ments, etc.,  and  Dr.  J.  A.  Lintner  records  the  case  of  a  suit  of  cloth- 
ing just  from  the  tailor  which  was  completely  ruined  in  a  night  by 
common  black  field  crickets  (Gryllus  luduosus),  which  had  entered 
an  open  window  in  some  numbers.  There  is  a  popular  superstition 
also  to  the  effect  that  if  a  cricket  be  killed  its  relatives  will  promptly 
cut  the  garments  of  the  offender. 

"The  house  cricket  may  be  readily  destroyed  by  taking  advantage  of 
its  liking  for  liquids,  and  any  vessel  containing  beer  or  other  liquid 
placed  about  will  usually  result  in  crickets  being  collected  and 
drowned  in  numbers.  It  may  also  be  destroyed  by  the  distribution  of 
uncooked  vegetables,  such  as  ground  up  carrots  or  potatoes,  strongly 
poisoned  with  arsenic.  In  the  use  of  poisoned  baits  in  dwellings 
great  care,  however,  should  always  be  exercised." 

""S-Geol. 
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LVII.     MiOGRYLLUs  Saussure  (1877). 

Accortliii"?  to  Sciulder,  lliis  genus  is  distinguished  from  Gryllus  by 
the  much  smaller  size  of  its  representatives,  which  approximate  those 
of  Nemobius  in  length;  in  the  absence  or  extremely  inconspicuous 
nature  of  the  hearing  organ  on  the  inner  side  of  the  fore  tibiae;  in 
the  unbranched  or  one-branched  mediastinal  nerve  of  the  tegmina: 
in  the  strictly  longitudinal  course  of  the  veins  on  the  dorsal  field  of 
the  female  tegmina;  in  the  shortness  of  the  hind  tibiae  which  are  only 
two-thirds  as  long  as  the  hind  femora  and  armed  on  each  side  with 
only  four  or  five  spines,  and  in  the  striped  or  banded  summit  of  the 
head. 

Five  species  of  the  genus  are  known  to  occur  in  the  United  States. 
Of  these,  one  has  been  found  in  southern  Indiana. 

138.     MiOGRYLLUS  sAUSSURKi  (Scuclder). 

Unjllnx  ^auxsun'i  Scudd.,    160,   XIX,    1877,  35;  Id.,    16  1,  VI,  1878,  13; 

Id.,  188,  19(X),  90. 
Mio,/ryllux  . •<(iu>^siin'i  Scudd.,    192,  IX,  1901,  257. 

Head  rather  large,  shining  Ijlack  except  a  yellowish  white  line  on 
each  side  of  the  eyes,  extending  back  to  the  pronotum;  that  on  the 
outer  side  doable  the  width  of  the  other;  in  most 
>pecimens  two  short  whitish  lines  between  these 
on  the  occiput.  Palpi  yellowish,  the  apical  Joint 
sometimes  darker.  Antenna?  dark  brown,  paler  at 
liase.  I'ronotum  broader  than  long,  slightly  nar- 
I'owi'i'  l)eliind  tlian  in  front,  the  anterior  border 
slightly  concave,  the  posterior  straig^it;  blackish, 
faintly  niotlh-d  with  yellowish  brown,  the  front 
margin  sonu'times  faintly  edged  willi  the  same; 
ihe  lower  half  of  the  deflected  lobes  pale  yellow 
edged  very  nan-0A\]y  Ixdow  with  black,  the  upper 
half  of  the  lobes  darker  than  the  upper  surface 
and  uniform;  front  and  hind  margins  with  a  few 
curved  black  bristles.  Tegmina  of  the  female  but 
litlle  longer  llian  the  pronotum,  covering  about 
one-third  of  the  abdomen;  those  of  the  male  cov- 
ering two-thirds  of  the  abdomen;  reddish  brown 
or  blackish  in  color,  the  humeral  angle  black; 
the  longitudinal  veins  and  marginal  area  often 
paler.  Wings  almost  wanting.  Legs  either  yel- 
lowish brown  or  blackish.  Hearing  organ  on  the  fore  tibire  fully 
one-third  the  length  of  the  tibia^  on  its  outer  face;  wanting  on  its 


Fig.  112.  Miogrylius 
sausHiirei  (Scudd.) 
Female.  One  and 
one-third  times  nat- 
ural size.  (Original.) 
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inner  face.  Abdomen  black,  with  a  lighter  brown  lengthwise  band 
on  each  side  of  its  dorsal  surface.  Ovipositor  equaling  the  hind 
femora  in  length,  yellowish  brown  in  color,  the  apex  darker. 

Measurements:  Length  of  body,  male,  11.5  mm.,  female,  14  mm.; 
of  pronotum,  male  and  female,  3  mm.;  of  tegmina,  male,  4.5  mm., 
female,  3.5  mm.;  of  hind  femora,  male  and  female,  9.5  mm.;  of  hind 
tibite,  male  and  female,  6  mm.;  of  ovipositor,  9.5  mm. 

This  species,  resembling  in  general -appearance  a  large  Nemobius. 
has  been  taken  only  in  Knox,  Gibson  and  Crawford  counties,  where 
it  occurs  on  dry  wooded  hillsides  beneath  flat  stones  and  logs.  It 
seems  to  like  best  places  devoid  of  grass  and  other  vegetation.  In 
southern  Indiana  it  probably  reaches  maturity  about  the  middle  of 
June,  as  it  seems  to  be  most  abundant  by  the  last  of  that  month. 
Quite  a  number  of  specimens  were  taken  in  the  vicinity  of  Wyan- 
dotte Cave  in  1902.  It  is  a  southern  species  which  has  heretofore 
been  recorded  only  from  Georgia  and  Florida,  and  it  will  therefore 
probably  be  found  only  in  the  southern  third  of  Indiana. 

Sub-family  CECANTHIN^^l 

This  sub-family  comprises  the  slender  bodied  ivory  or  greenish 
white  tree  crickets.  Our  Indiana  species  have  the  pronotum  elon- 
gated and  narrow,  its  sides  deflexed,  the  posterior  margin  somewhat 
broader  than  the  anterior.  The  wing  covers  of  the  male  are  flat- 
tened, semi-transparent,  rather  firm  in  texture  and  much  broader 
than  the  body.  Those  of  the  female  are  wrapped  close  about  the 
body,  causing  such  a  difference  of  appearance  between  the  two  sexes 
that  collectors  often  take  them  for  widely  different  species.  The 
hind  femora  are  weak  and  slender.  The  tibiae,  in  our  most  common 
species,  are  armed  with  delicate  spines  between  which  are  minute 
teeth,  visible  only  under  a  lens.  The  tarsi  are  four-jointed,  elon- 
gated and  compressed,  the  second  joint  being  very  small  and  com- 
pressed. The  ovipositor  is  straight  and  shorter  than  the  hind 
femora;  its  apex  a  little  enlarged  and  rather  blunt. 

All  our  species  are  strictly  arboreal,  living  mainly  on  vines,  shrub- 
bery and  the  taller  herbaceous  plants.  They  especially  frequent  the 
various  species  of  golden-rod  and  wild  sunflowers,  and  often  three  or 
four  can  be  found  on  a  single  one  of  these  plants.  For  the  most  part 
they  remain  quiescent  during  the  day,  but  are  quite  active  at  night. 

Scudder  recognizes  but  one  genus,  (Ecanthus,  as  belonging  to  our 
fauna.  One  species,  however,  has  no  spines  on  the  hind  tibia%  and 
since  the  presence  or  absence  of  these  spines  is  deemed  of  sufficient 
importance  to  be  used  as  one  of  the  principal  characters  in  separat- 
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ing  the  sub-families,  it  is  surely  of  generic  value.  I  therefore  sepa- 
rate our  species  into  two  genera,  wliidi  nuiy  be  distinguished  as 
follows: 

KEY   TO  GENERA  OF  INDIANA  CECANTHIN^. 

a.    Hind  tibiae  armed  with  weali  spines,  and  small  teeth  between  the 
spines;  first  joint  of  antennjc  smooth;  inner  wings  but  little,  if  any 

longer  than  the  togmina LVIII.  (Ecanthus,  p.  444 

an.  Hind  tibino  unarmed;  first  joint  of  tlic  antenna;  armed  with  a  stout, 
blunt  tooth  in  front;  inner  wings  nearly  twice  as  long  as  the  teg- 
mina   LIX.  Xabea,  p.  453 

LVIII.     (Ecanthus  Serville  (1831). 

The  main  characters  of  this  genus  have  been  given  under  the  sub- 
family heading  and  in  the  above  key.  The  tegmina  of  the  female 
are  regularly  reticulated,  with  the  oblique  longitudinal  veins  plainly 
visible.  The  mediastinal  vein  of  the  male  tegmina  is  not  strongly 
bowed,  and  the  humeral  angle  is  distinct.  The  tarsi  are  imper- 
fectly four-jointed,  the  division  between  the  third  and  fourth 
joints  being  visible,  but  the  fourth  joint  is  seldom  movable  by  itself. 
The  name  (Ecanthus,  signifying  "I  dwell  in  the  flowers,'"  is  not  al- 
ways true  as  the  insects  are  as  often  found  upon  the  foliage  of  plants 
as  in  the  flowers  proper.  Five  species  occur  in  Indiana  and  may  be 
separated  by  the  following  table: 

KEY  TO  INDIANA  SPECIES  OF  OSCANTHUS. 

a.    Antennae  without  black  marks  on  the  under  side  of  the  first  two 
joints;  tegmina  of  male  more  than  half  as  broad  as  long;  front  of 

head  and  basal  joints  of  antennae  usually  pinkish 

139  latipennis,  p.  445 

aa.    Antennaj  with  one  or  more  black  marks  or  spots  on  the  under  side  of 

the  first  two  joints;  tegmina  of  male  less  than  half  as  broad  as  long; 

front  of  head  and  basal  antennal  joints  never  pinkish. 

b.    Antenna;  with  but  one  black  mark  on  each  of  the  two  basal 

joints. 

c.  Black   marks  on  antenna;  in  the  form  of  small  rounded 

dots 140  niveiis,  p.  446 

cc.    Mark  on  finst  joint  of  antenna\  long  and  hooked  at  base, 
that  on  the  second  joint  oblong;  wing  covers  of  male 

narrower  and  tibial  spines  weaker  than  in  niveus 

141  angxistipennis,  p.  450 
hh.    Antenna;  either  wholly  black  or  with  two  black  marks  on  each 
of  the  two  basal  joints. 

d.  Head  and  thorax,  either  black  or  trifasciate  with  black; 

antennoe  usually  black;  when  pale,  the  marks  on  first 

joint  generally  connected  at  apex. 

142  fasciatus,  p.  450 
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(/(/.    Wholly  pale  greenish  or  yellowish,  translucent;  marks  on 

antennaj  elongate,  parallel,  distinct _ 

143  quadripunctatus,  p.  452 

139.     CEcANTHUS  LATiPENNis  Riley.     The  Broad-winged  Tree  Cricket. 

(Ecavthm  latlpeiinw  Riley,  12  1,  1881,  61 ;  Id. ,  1  2 2,  n,  1884,  182 ;  Brun. , 
23,  1888,  120,  Fig.  39;  Id.,  32,  1895,  69,  113,  Fig.  40;  McNeill, 
8  8,  VI,  1891,  6;  Hart,  7  3,  III,  1892,  33,  Fig.  6;  Beut.,  3,  VI, 
1894,  272;  Lugg.,  84,  1898,  273,  Fig.  184;  Scndd.,  188,  1900, 
90. 

Size,  large.  Color  of  male  greenish  white;  of  female,  pale  yel- 
lowish green.  Antennse  with  basal  joints  destitute  of  black  mark- 
ings; these  joints  and  top  of  head  usually  roseate  or 
pinkish.  Tip  of  ovipositor  dark.  Tegmina  of  male, 
when  unfolded,  four-fifths  as  wide  as  long,  much 
wider  than  in  any  other  species.  Inner  wings  of 
male  shorter  than  tegmina;  those  of  female  equaling 
or  slightly  exceeding  the  tegmina. 

Measurements:  Length  of  body,  male  and  female.  Fig.  113.  Four  ba- 
12.5  mm.;  of  pronotum,  male  and  female,  3.1  mm.;        sal  joints  of  an- 

„,  .  iHr  £  T       -I  A   f-  J?-  tenna;  of  CEcan- 

ol  tegmina,  male,  15  mm.,  female,  14.5  mm.;  of  inner        <^„,   latipennis 
wings,    male,    12    mm.,    female,    15    mm.;    of   hind        ^i^ey.     (After 
femora,  male  and  female,  10  mm.;  of  ovipositor,  6.5 
mm.    Width  of  dorsal  surface  of  tegmina  of  male,  7.5  mm. 

This  species  has  been  taken  only  in  Vigo  and  Putnam  counties, 
but  probably  occurs  in  all  parts  of  the  State,  as  its  range  covers  the 
United  States  east  of  the  Great  Plains.  It  lives  mainly  on  shrubs 
and  vines  along  the  borders  of  thickets  and  fence  rows,  and  with  us 
is  most  abundant  from  August  10th  to  October  1st. 

The  eggs  of  the  broad-winged  tree  cricket  are  laid  in  the  pith  of 
the  smaller  twigs  of  shrubs  and  vines,  preferably  in  the  slender  twigs 
of  the  wild  and  cultivated  grapes.  Dr.  Eiley  has  described  the 
method  of  oviposition  as  follows:  "The  jaM^s  are  first  used  to  slight- 
ly tear  the  outer  bark.  With  the  antennse  stretched  straight  for- 
ward and  the  abdomen  bent  up  ?o  as  to  bring  the  ovipositor  at  right 
angles  with  the  cane,  the  female  then  commences  drilling,  working 
the  abdomen  convulsively  up  and  down  about  twice  each  second. 
The  eggs  are  laid  lengthwise  in  the  pith,  but  always  in  two  sets,  one 
on  each  side  of  the  hole.  The  number  varies  according  to  the  size  of 
the  cane,  and  the  distance  between  the  holes  is  also  variable.  The 
hole  is  usually  filled  up  with  a  white  mucous  secretion,  though  there 
is  very  little  of  it  about  the  eggs.  This  secretion  also  doubtless  serves 
to  facilitate  the  drilling.  The  same  female  will  lay  over  200  eggs, 
and  will  sometimes  puncture  the  same  cane  at  intervals  of  one-third 
of  an  inch  for  one  and  a  half  feet  or  more." 
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The  day  note  of  the  male  of  lalipennis  is  louder  than  that  of  any 
other  species.  I  have  heard  it  when  HO  feet  distant;  have  traced  it 
up,  and  found  the  musician  beneath  a  leaf  or  on  a  post  in  the  angle 
of  a  rail  fence,  industriously  sounding  his  cymbals.  The  note  is 
kept  up  for  20  to  30  seconds,  and  is  then  succeeded  by  a  pause  of 
about  five  seconds,  when  it  is  begun  once  more.  Dr.  Riley  has  writ- 
ten of  it,  probably  of  the  night  song:  "The  shrill  of  latipennis  is 
continuous  and  recalls  the  trilling  of  a  high-pitched  dog-whistle  in 
the  distance.  The  key  varies,  however,  and  is  sometimes  much  less 
high  and  more  musical  than  at  others.  The  commingled  shrill  of 
this  species  recalls  also  the  distant  croaking  of  frogs  in  spring.  The 
broad  wings  are  thoroughly  elevated  during  the  act,  or  even  bent 
forward,  and  the  vibration  is  so  rapid  that  there  appears  to  be  no 
motion." 

140.     CEcANTHUS  NiVEUS  (De  Geer).     The  Snowy  Tree  Cricket. 

r,V////».s  nivem  De  G.,  57,  HI,  1773,  522,  Plate  43,  Fig.  6. 

(Em,ithmnh-eiu<  Fitch.,  56,  XVI,  1856,  404;  Harr.,  72,  1862,  154,  Figs. 
71,  72;  ScudcL,  14  1,  YU,  1862,  431;  Id.,  148,  1874,  365  (note 
of  sel  to  music);  Id.,  16  8,  XXIH,  1893,  Figs.  65,  66;  Id.,  188, 
1900,  91;  Rathv.,  109,  1862,  381,  Figs.  17,  18;  Walsh.,  220,  I, 
1866,  126;  Id.,  22  1,  TI,  1867,  54,  94;  Riley,  1  1  3,  I,  1869,  138, 
Figs.  77,  78;  Id.,  1  14,  V,  1873,  120,  Fig.  49;  Id.,  12  1,  VI, 
1881,  60;  Id.,  122,  H,  1884,  182,  Figs.  256,  257;  Glov.,  62,  1872, 
Plate  IV,  Figs.  1,  2;  Id.,  63,  1874,  143,  Fig.  16;  Pack.,  104, 
1883,  564,  Figs.  561,  562;  Id.,  107,  V,  1890,  230,  591,  Figs.  75, 
76;  Fern.,  53,  1888,  17,  Figs.  7,  8,  9;  Comst.,  4  1,1,  1888,  122, 
Figs.  109,  110;  Murtf.,  103,  U,  1889,  130;  McNeill,  88,  YI, 
1891,  6;  BL,  5,  1892,  141;  Id.,  16,  1899,  229,  Figs.  57.58;  Hart, 
7  3,  in,  1892,  33,  Fig.  4;  Beut.,  3,  VI,  1894,  269,  Plate  V,  Figs. 
12,  13;  Bnin.,  32,  1895,  110,  Figs.  37-39;  Id.,  35,  1899,  133, 
Figs.  48,  49;  Lugg.,  8  4,  1898,  269,  Figs.  177,  178. 

Both  sexes  of  this  species  are  in  color  ivory  white,  more  or  less 
tinged  with  a  delicate  green,  especially  in  the  female.     The  top  of 
head  and  basal  joint  of  antennse  are  sometimes  sui- 
Hl  fused  with  ochre  yellow,  while  on  the  lower  face  of 

l\  each  of  the  two  basal  joints  of  the  antennae  is  a  small 

\^Xr  round  black  spot.    The  tegmina  are  almost  twice  as 

long  as  the  abdomen  and  the  inner  wings  equal  or 
joints  of  anton         ^I'ghtly  cxcccd  them  in  length.  The  ovipositor  of  the 
mvoi(Ecanthns       female  is  short,  perfectly  straight  and  usually  tipped 
with  black.     The  maxillary  palpi  are  longer  in  this 
thiin  in  any  other  species  of  the  genus,  and  the  wing  covers  of  tlie 
male  are  broader  in  proportion  to  their  length  than  in  any  other  ex- 
cept. 0.  ]iilipr)niis.  wlioii  unfolded  being  two-thirds  as  wide  as  long. 
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Measurements:  Male— Length  of  body,  12  mm.;  of  wing  covers, 
12.5  mm.;  of  hind  femora,  8.7  mm.;  width  of  wing  covers,  5.5  mm. 
Female — Length  of  body,  14.5  mm.;  of  wing  covers,  14  mm.;  of  hind 
femora,  10  mm.;  of  ovipositor,  5.5  mm. 


Fig.  115.     (Ecanthuxniveiis  CDcG.)     Male  and  female.    (After  Beutenmiiller). 

While  the  snoAvy  tree  cricket  occurs  in  all  parts  of  Indiana,  it  ap- 
pears to  be  less  common  in  the  State  than  either  0.  fasciatus  or  0. 
quadripunctatiis,  and  much  of  the  published  literature  relating  to  it 
has  doubtless  been  of  these  two  species,  especially  the  latter.  Like 
the  other  members  of  its  genus  niveus  reaches  maturity  in  southern 
Indiana  about  July  1st,  and  in  the  central  part  a  fortnight  later,  and 
exists  in  that  stage  until  aftt-r  hea\'y  frosts.  In  the  writer^s  experi- 
ence, the  females  are  more  plentiful  than  the  males,  the  latter  being 
more  often  heard  than  seen.  During  the  day  they  keep  themselves 
hidden  among  the  foliage  and  flowers  of  various  plants,  but  as  night 
approaches  they  come  forth  and  the  male  begins  his  incessant,  shrill, 
chirping  note,  which  he  continues  with  little  or  no  intermission  till 
the  approach  of  morning  warns  him  to  desist.  Professor  McNeill, 
loc.  cit.,  has  given  an  excellent  description  of  the  songs  of  the  differ- 
ent species  of  CEcanilius.  "That  of  niveus,"  he  says,  "is  the  well- 
known  t-r-r-r-e-e,  i-r-r-r-c-e,  repeated  without  pause  or  variation 
about  seventy  times  in  a  minute.  It  is  heard  only  at  night  and  occa- 
sionally on  cloudy  days,  but  in  the  latter  case  it  is  only  an  isolated 
song,  and  never  the  full  chorus  of  the  night  song  produced  by  many 
wings  whose  vibrations  in  exact  unison  produces  that  characteristic 
■^rhythmic  beat,'  as  Burroughs  has  happily  phrased  it." 

Fitch,  writing  of  the  note  of  the  same  insect  in  New  York,  has 
said:  "In  the  southern  part  of  our  State  the  song  of  the  snowy  tree 
cricket  begins  to  be  heard  as  early  as  the  first  of  August.  Perched 
among  the  thick  foliage  of  a  grapevine  or  other  shrubbery,  some  feet 
up  from  the  ground,  and  remaining  in  the  same  spot  day  after  day, 
its  song  begins  soon  after  sunset  and  before  the  duskiness  of  twilight 
arrives.  It  is  distinj3tly  heard  at  a  distance  of  several  rods,  and  the 
songster  is  always  farther  off  than  is  supposed.  Though  dozens  of 
other  crickets  and  katydids  are  shrilling  on  every  side  at  the  same 
time,  the  peculiar  note  of  this  cricket  is  at  once  distinguished  from 
all  the  rest,  consisting  of  repetitions  of  a  single  syllable,  sloAvly  ut- 
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tered,  in  a  monotonous,  melancholy  tone,  with  a  sliglit  pause  be- 
tween. The  children  regard  the  cricket  as  no  votary  of  the  temper- 
ance cause;  they  understand  its  song  to  consist  of  the  words  treat, 
— treat — treat — treat,  which  words,  slowly  uttered,  do  so  closely  re- 
semble its  notes  that  they  will  at  once  recall  them  to  the  recollection 
of  almost  every  reader.  And  the  song  is  thus  continued  without  the 
slightest  variation  and  without  any  cessation,  I  think,  the  whole 
night  through.  I,  however,  have  sometimes  heard  it  at  the  first 
commencement  of  its  evening  serenade  uttering  three  syllables  re- 
sembling the  words  treat,  treat,  tivo;  treat,  treat,  tivo — as  though  the 
songster  was  supplicating  a  libation  for  his  voiceless  mate  as  well 

as  himself — a  longer  pause  following  each 
third  note.  This  prelude  is  probably  per- 
formed in  limbering  or  otherwise  adjusting 
his  organs,  preparatory  to  performing  the 
regular  carol,  which  is  struck  into  in  a  few 
moments." 

The  females  do  much  harm  by  ovipositing 
in  the  tender  canes  or  shoots  of  various  cul- 
tivated fruits,  as  the  raspberry,  blackberry, 
grape,  plum,  peach,  etc.;  no  less  than  321 
eggs,  by  actual  count,  having  been  found  in 
a  raspberry  cane  22  inches  in  length.  So 
partial  is  it  to  the  stems  of  raspberry  and 
blackberry  as  receptacles  for  its  eggs  that  in 
some  localities  scarcely  a  cane  escapes  with- 
out being  more  or  less  damaged.  The  eggs 
are  laid  in  autumn,  and  at  first  the  injury  is 
shown  only  by  a  slight  roughness  of  the 
bark,  but  afterwards  the  cane  or  branch  fre- 
quently dies  above  the  puncture,  or  is  so 
much  injured  as  to  be  broken  off  by  the  first 
high  wind.  If  the  injured  and  broken  canes 
containing  the  eggs  be  collected  and  burned 
in  early  spring  the  number  of  insects  for 
that  season  will  be  materially  lessened. 
Professor  Bruner,  loc.  cit.,  has  written  of  its  habits  of  oviposition 
in  other  plants  as  follows:  "In  addition  to  pultivated  fruits  the 
snowy  tree  cricket  also  deposits  its  eggs  in  the  stems  of  a  large  va- 
riety of  other  plants  and  trees — the  main  requirements  being  a  soft 
fibre  and  pithy  interior  to  the  twigs  selected.  Among  the  trees  the 
white  willow  suffers  most.     I  have  seen  hedges  of  this  tree  so  com- 


Fig.  116.    Eggsof  Tree  Cricket 
in  raspberry  cane. 

(a)    Cane,  showing  puncture. 

(6)    Cane  split  to  show  eggs. 
Egg  enlarged. 
Cap  of  egg  enlarged. 
(After  Riley.) 


(c) 
(d) 
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pletely  utilized  that  scarcely  a  twig  escaped  being  deposited  into. 
Other  species  of  willow,  cottonwood,  elm,  maple,  box  elder,  cherry, 
dog-wood,  black  locust,  sycamore,  ash,  hoiiey-locust,  and  in  fact  al- 
most all  kinds  of  trees,  are  sometimes  attacked.  Elder  is  a  great 
favorite,  too.  After  these  come  weeds,  as  the  artichoke,  sunflower, 
golden-rod,  ambrosia,  and  many  others.  All  of  these  latter  being 
annuals,  or  dying  to  the  ground  each  year,  whether  attacked  by  the 
cricket  or  not,  the  conclusion  is  plain.  All  the  cricket  requires  is  a 
receptacle  for  her  eggs.  It  matters  but  little  whether  a  dead  or  a 
living  plant  furnishes  that  condition. 

"In  the  Case  of  the  honey  locust,  the  thorns  as  a  rule  receive  the 
eggs  instead  of  the  twigs,  and  no  apparent  damage  is  done.  The 
mature  crickets  are  also  said  to  be  met  with  abundantly  upon  oaks, 
hickories,  and  elms  during  the  egg-laying  season,  and  evidently  use 
these  also  occasionally  for  the  deposition  of  their  eggs,  although  I 
have  never  obtained  or  noticed  the  eggs  in  the  twigs  of  these  trees. 

"While  woody  plants  are  known  to  be  very  commonly  used  as  re- 
ceptacles for  the  eggs  of  this  cricket,  it  is  by  far  the  most  numerous 
upon  such  weeds  as  those  mentioned  above  during  its  entire  career; 
but  more  particularly  so  during  its  latter  days  when  looking  after 
the  perpetuation  of  its  kind." 

Niveus,  however,  in  part,  if  not  wholly,  offsets  its  injurious  habit 
by  its  carnivorous  propensities,  as  the  young  which  hatch  in  May  or 
early  June,  feed,  until  they  reach  maturity,  upon  the  various  species 
of  aphids  or  plant  liCe  which  infest  the  shrubbery  they  frequent. 
Mr.  B.  D.  Walsh,  he.  cit.,  was  the  first  entomologist  to  call  attention 
to  this  carnivorous  habit,  but  it  seems  little  attention  was  given  to 
the  matter.  Eecently,  however,  it  has  again  attracted  notice,  and  in 
Insect  Life  for  November,  1891,  Miss  Mary  E,  Murtfeldt,  of  St. 
Louis,  Missouri,  gave  an  interesting  account  of  some  experiments 
and  observations  concerning  this  habit  from  which  the  following 
extract  is  taken:  "Some  leaves  of  plum  infested  with  a  delicate 
species  of  yellow  aphis  were  put  into  a  jar  with  the  young  of  (Ecan- 
thus  niveus,  but  attracted  no  immediate  attention.  As  twilight  deep- 
ened, however,  the  crickets  awakened  to  greater  activity.  By  hold- 
ing the  jar  against  the  light  of  the  window,  or  bringing  it  suddenly 
into  the  lamplight,  the  little  nocturnal  hunters  might  be  seen  hurry- 
ing with  a  furtive,  darting  movement,  over  the  leaves  and  stems, 
the  head  bent  down,  the  antennae  stretched  forward,  and  every  sense 
apparently  on  the  alert.  Then  the  aphids  provided  for  their  food 
would  be  caught  up  one  after  another  with  eagerness  and  devoured 
with  violent  action  of  the  mouth  parts,  the  antennae  meanwhile  play- 
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ing  up  and  down  in  evident  expression  of  satisfaction.  Unless  I  had 
provided  very  liberally  not  an  aphis  would  be  found  in  the  jar  the 
next  morning  and  the  sluggish  crickets  would  have  every  appearance 
of  plethora." 

141.  CEcANTHUS  ANGUSTiPENNis  Fitch.     Tlie  Narrow-winged  Tree  Cricket. 
(Ecnnfhu><  an;/ii^tiprnni.-<  FitcAi,    56,   XVI,    1H56,   404;    McNeill,    88,   VI, 

1891,  8;  Bl.,  5,  1892,  143  (in  part);  Hart,  73,  in,  1892,  38, 
Fig.  5;  Scudd.,  168,  XXHI,  1898,  67;  Id.,  188,  1900,  90; 
Beut.,  3,  VI,  1894,  251,  270,  Fig.  3;  Bruu.,  32,  1895,  118; 
Lugg.,  84,  1898,  271,  Fig.,  179. 

Pale  greenish  white,  each  of  the  first  two  basal  joints  of  the  an- 
tenna with  a  black  mark,  that  on  the  first  joint  being  elongate  and 
hooked  inwards  at  the  base;  the  mark  on  second  joint  oblong,  slight- 
ly curved.     Head  smaller  and  pronotum  narrower 
anteriorly  tlian  in  niveus.    Tegmina  narrower  than 
in  any  other  species  except  quadripundatus.    Inner 
wings  slightly  surpassing  the  tegmina  in  length. 
Measurements:  Length  of  body,  male,  12'mm.,  fe- 
Fig.  117.    Basal        male,  11.5  mm.;  of  pronotum,  male  and  female,  2.75 

joints  of  anten-  „,  .  .,  ,„  t       -,n  n  • 

nx  oi (Ecanthus       iniii.;  of  tcgmiua,  male  and  female,  12  mm.;  ot  mner 
anguxtipennis       winas,  male  and  female,  13.5  mm.;  of  hind  femora, 

Fitch 

male  and  female,  8.5  mm.;  of  ovipositor,  5.5  mm. 

The  narrow  winged  tree  cricket  is  not  a  common  insect  in  Indiana, 
having  so  far  been  taken  only  in  Vigo,  Putnam  and  Crawford  coun- 
ties. It  frequents  tlie  borders  of  gTOves  and  especially  ironweeds  in 
open  woods  pastures  and  reaches  maturity  about  July  15th.  Scud- 
der  gives  its  range  as  "New  York  to  Kentucky  and  Nebraska." 

The  note  of  angudipennis  is  fainter  than  that  of  niveus  and  may 
be  represented  by  rccceece,  lasting  about  five  seconds,  and  terminat- 
ing abruptly,  with  an  equal  interval  of  rest.  It  usually  sings  at  night 
only,  but  sometimes  also  late  in  the  afternoon  in  shady  places,  and 
on  cloudy  days. 

142.  fficANTHUS  FASCiATUS  Fitcli.     The  Striped  Tree  Cricket. 

(Ecanthm  fdxHatus  Fitch.  56,  X^^,  1S56,  414;  McNeill.  88,  VI,  1891, 
6;  BL,  5,  1892,148;  Hart,  73,  III,  1892,  38,  Fig.  1;  Scudd., 
168,  XXIII.  1893,  (56;  Id.  188,  1900,  90;  Bruu.,  32,  1895,  69, 
113;  Lugg.,  84,  1898,  271,  Figs.,  lSO-182. 

(Ecanthm  niffricomix  Walk.,  2  19,  I,  1869,  98;  Sauss.,  132,  VI,  1874, 
461;  Beut.,  3,  VI,  1894,  250,  270,  Fig.  4;  Scudd.,    188,  1900,90. 

Greenish  yellow;  the  head  and  pronotum  either  wholly  black  or 
with  three  more  or  less  distinct  lengthwise  black  bars.    Legs  yellow- 
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ish  with  a  blackish  tinge  or  wholly  black.    Body  black  beneath,  yel- 
lowish green  above.    Antennas  longer  than  in  other  species,  often  two 


i 


Fig.  119.     Basal  joints  of  an- 
tennae    of     CEcanthiis 
fasciatus  Fitch. 


Male.  Female. 

Fig.  118.     QiJcanthtis  fasciatus  Yitcla.    (After  Lugger). 

and  a  half  times  the  length  of  body,  either  wholly  black  or  with  two 
black  marks  on  each  of  the  two  basal  joints;  the  innermost  mark  on 
the  first  joint  twice  the  length  of  the  other,  the  two  often  united 
at  the  upper  ends.  Tegmina  slightly  narrower  than  those  of  niveus. 
Inner  wings  equaling  or  extending  a  little  beyond  the  tegmina. 
Spines  at  apex  of  posterior  tibijB  stronger  and  more  acute  than  in 
allied  species.  Ovipositor  with  its  apical  third  slightly  but  distinctly 
upcurved. 

Measurements:  Length  of  body,  male,  12.5  mm.,  female,  12  mm.; 
of  pronotum,  male  and  female,  3  mm.;  of  tegmina,  male  and  female, 
12  mm.;  of  inner  wings,  male  and  female,  13.2.;  of  hind  femora, 
male,  10  mm.,  female,  9.2  mm.;  of  ovipositor,  5.7  mm.  Width  of 
tegmina,  male,  5  mm. 

The  striped  tree  cricket  is  the  most  common  member  of  its  kind 
in  Indiana.  In  August  and  September,  nearly  every  stalk  of  golden- 
rod  and  wild  sunflower  along  roadsides,  in  open  fields  or  in  fence 
corners,  will  have  from  one  to  a  half  dozen  of  these  insects  upon  its 
flowers  or  branches.  It  is  also  especially  abundant  upon  the  tall 
weeds  and  bushes  along  the  borders  of  lakes  and  ponds,  and  in 
sloughs  and  damp  ravines. 

The  note  of  fascia lus  is  a  shrill  continuous  wlii-r-r-r-r  which  is 
kept  up  for  several  minutes  with  the  intervals  of  irregular  length. 
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It  is  continued  for  most  of  the  night  and  on  cloudy  days.  When  the 
sun  is  shining  brightly  it  usually  begins  about  mid-afternoon  and 
continues  with  but  little  pause  until  the  dawn  of  the  next  day,  unless 
the  caller  is,  in  the  meantime,  successful  in  wooing  with  his  music 
one  of  the  opposite  sex  within  reaching  distance. 

On  September  18,  1898,  I  was  in  late  afternoon  in  a  wet  prairie 
near  Hammond,  Indiana,  where  0.  fasciatus  was  more  than  usually 
abundant  on  clumps  of  wild  sunflower.  A  half  dozen  or  more  pairs 
were  seen  in  copulation.  In  this  act  it  seems  that  the  female  mounts 
the  body  of  the  male,  the  latter  first  raising  the  tegmina  until  they 
stand  at  an  angle  of  about  45  degrees,  so  as  to  give  the  female  access 
to  a  pair  of  glands  which  lie  immediately  beneath  the  base  of  wings. 
The  female  worked  at  these  glands  with  her  mandibles,  the  male 
meantime  moving  the  inner  wings  gently  sideways,  in  and  out.  After 
working  over  the  glands  for- ten  or  fifteen  minutes,  the  female  would 
usually  leave  the  body  of  the  male  and  crawl  onto  an  adjacent  head 
of  the  sunflowers.  The  male  meantime  kept  the  tegmina  raised, 
seemingly  in  waiting  for  her  return,  which  was  always  at  the  end  of 
five  or  six  minutes.  During  the  process,  no  intromittent  organ  of 
the  male  was  noticeable,  nor  was  any  union  of  the  parts  at  the  end 
of  the  abdomen  seen.  Is  it  possible  that  in  the  mating  of  these 
CEcunthids  the  female  removes  the  semen  from  the  glands  whose 
openings  are  beneath  the  tegmina  of  the  male,  and  then  fertilizes 
her  ova? 

143.     CEcANTHUS  QUADRiPUNCTATUS  Beutenmuller.     Tlie  Four-spotted  Tree 
Cricket. 
(Ecanihnx  qmulripimctatu,^  Bent.,   2,  \a,  1994,    250;  Id.,   3,  271,  Fig.  5; 

Scudd.,   188,  1900,  91. 
(Ecanthv.^  f(m-i<itn,^  Hart.,  7  3,  III,  1892,  33  (text  in  part),  Fig.  2;  Lugg., 
84,  1898,  272,  Fig.  183  (text  in  part). 

Males,  greenisli  white,  females  yellowish  green,  in  color.  Anten- 
na' light  brown,  the  basal  joints  pale  green  with  two  black  marks  on 
each;  those  on  the  second  joint  oblong,  parallel,  the  inner  about 
double  the  length  of  Ihe  outer;  the  inner  mark  on  lower  or  basal 
joint,  two-thirds  the  length  of  the  joint,  its  upper  end  curved  out- 
ward, but  not  united  with  the  outer  mark,  which  is  short  and  almost 
round.  Wing  covers  a  little  narrower  than  in  fasciafus,  the  inner 
wings  protruding  slightly  beyond  their  tips. 

Measurements:  Length  of  body,  male  and  female,  11.5  mm.;  of 
pronotum,  2.G  mni.;  of  tegmina,  male,  12  mm.,  female,  10.5  mm.;  of 
inner  wings,  nialc,  i:)."i  nini.,  t'lMuale.  12.5  nun.;  of  hind  femora,  male 
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and  female,  8.2  mm.;  of  ovipositor,  5.5  mm.    Width  of  tegmina,  male, 
4.7  mm. 

This  is,  next  to  fasciatus,  the  most  common  CEcantTius  in  central 
and  southern  Indiana.    Specimens  are  before  me  from  Vigo,  Putnam, 
Marion,  Floyd,  Crawford  and  Posey  counties.     It 
frequents  shrubbery  and  weeds  in  fence  rows  and 
gardens,  and  along  roadsides;  and  while  often  found 
in  company  with  fasciatus,  has  never  been  seen  mat- 
ing with  that  species.    A  female  was  taken  in  Craw- 
ford County  on  June  28th,  an  early  date  for  a  ma-      *  jo'intTofanren- 
ture  tree  cricket.     Scudder  gives  its  range  as  ''New        nx  or  (Ecanthus 
York  to  Indiana."    I  have  specimens  from  Agricul-        Qua^^ipunctatua 
tural  College,  Mississippi,  and  from  Sherborn,  Mas- 
sachusetts, and  have  also  found  it  abundant  on  the  north  shore  of 
the  Niagara  River,  opposite  Buffalo,  New  York,  where  it  was  the 
only  species  presetit  on  September  4th. 

LIX.     Xabea  Walker  (1869). 

The  members  of  this  genus  may  be  known  from  those  of  CEcantlius 
by  the  following  characters:  The  first  joint  of  antennae  is  armed  on 
its  under  side  with  a  stout  blunt  tooth.  The  tegmina  of  female  are 
irregularly  reticulated,  the  oblique  longitudinal  veins  not  being  con- 
spicuous; male  tegmina  with  the  mediastinal  vein  strongly  arcuated; 
the  humeral  angle  wanting.  Inner  wings  nearly  twice  as  long  as  the 
tegmina.  Hind  tibiae  with  neither  spines  nor  serrations,  armed  with 
only  four  apical  spurs,  two  within  and  two  without.  First  joint  of 
posterior  tarsi  unarmed,  the  tarsi  clearly  but  three-jointed,  the 
second  joint  very  short. 

But  one  species  of  Xabea  is  known  from  the  United  States,  occur- 
ring over  most  of  the  region  east  of  the  Great  Plains. 

144.     Xabea  bipunctata  (De  Geer).     The  Two-Spotted  Tree  Cricket. 

Gryllus  blpunctatus  Be  Q.,  5  7,  1773,  523,  Plate  43,  Fig.  7;  Burm.,    40, 

II,  1838,  732. 
(EcanthusbipunctatusServ.,  1  9  7,  XXH,  1831,  135;  Glov.,  62,  1872,  Plate 

IV,  Figs.  5,  6;  Sauss.,   13  2,  VI,  1874,  458,  462;  McNeill,  8  8,  VI, 

1891,  9;  Hart,   73,  HI,  1892,  33,  Fig.  3;  Scudcl.,    188,  1900,  90. 
Xc(bea  bipunctata  Riley,    12  1,  VI,    1881,  61;  Beut.,    3,   VI,   1894,   272, 

Plate  V,  Fig.  14. 
CEcanthus  punetulatus  Fitch,  56,  XVI,  1856,  415. 

Pale  pinkish  brown,  the  tegmina  of  female  with  two  rather  large 
blackish  spots,  one  near  the  base,  the  other  at  the  center.  Basal 
joints  of  antennae  without  black  marks,  but  with  the  scape  of  the 
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first  joint  prolonged  beneath,  forming  an  acute  blackish  tooth.  Inner 
wings  much  produced  beyond  the  tegmina.  Legs  pale  with  a  pink- 
ish hue. 

Measurements:  Length  of  body,  male  and  female,  13  mm.;  of  pro- 
notum,  3.3  mm.;  of  tegmina,  11  mm.;  of  inner  wings,  20  mm.;  of 
hind  femora,  9  mm.;  of  ovipositor,  6  mm. 

This  tree  cricket  is  readily  recognized  by  its  unarmed  hind  tibiae, 
pinkish  brown  color,  long  inner  wings  and  dark  spots  on  female 
tegmina.  It  is  scarce  in  Indiana,  having  as  yet  been  taken  only  in 
Vigo  County,  though  it  will  doubtless  be  found  to  occur  throughout 
the  State.  So  far  as  known,  its  habits  are  the  same  as  those  of  the 
more  common  species  of  (Ecanthus. 

Sub-family  TRIGONIDIIN^. 

The  Indiana  members  of  this  sub-family  are  among  the  smallest 
of  our  native  Gryllida?.  They  are  distinguished  mainly  by  the  differ- 
ent character  of  the  second  tarsal  joint,  which  is  depressed  and  heart- 
shaped,  instead  of  compressed,  as  in  the  preceding  sub-families.  The 
tympanum  or  shrilling  organ  of  the  male  is  more  simple  than  in  other 
species,  being  divided  by  a  single  oblique  vein.  The  hind  tibijB  have 
no  serrations  between  the  spines  and  bear  but  two  apical  spurs  on 
the  inner  side.  The  ovipositor  resembles  that  of  some  of  the  Locus- 
tidae  in  being  short,  compressed  and  saber-like. 

Three  genera  represent  the  sub-family  in  the  United  States.  Of 
these  two  occtir  in  Indiana. 

KEY    TO    OENERA    OF    INDIANA    TRIGONIDIIN^. 

0.    Last  joint  of  inaxilliiry  palpus  clul)  shaped;  basal  joint  of  antennxe 

sub-deprossod,   rather  larse LX.  Anaxipiia,  p.  454 

aa.    Last  joint  of  maxillary  palpus  very  broad,  spoon-like;  basal  joint  of 
antenna)  narroAV,  minute LXI.  Phylloscirtus,  p.  45G 

LX.       Anaxipha  Saussure  (1874). 

The  members  of  Ihis  genus  resem1)le  those  of  Nemdbius  in  form  of 
body,  breadth  of  head,  etc.,  but  the  females  are  readily  distinguished 
by  the  compressed  and  strongly  upcurved  ovipositor.  The  antenna; 
are  very  long  and  setaceous,  the  first  joint  being  rather  large  and  a 
little  flattened.  Ocelli  present,  but  small  and  arranged  in  a  triangle. 
]\Iaxillary  palpi  rather  long;  the  last  joint  dilated  in  the  form  of  a 
funnel.  Tegmina  of  male  almost  encasing  the  abdomen,  the  specu- 
lum or  nnnul  glassy  spot  on  llieir  apical  half  prominent  and  undi- 
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vided  by  a  cross  nerve;  inner  wings  absent.  Hind  tibiae  armed  with 
three  pairs  of  slender  spines,  of  equal  length.  One  species  occurs  in 
the  United  States,  ranging  from  New  York  to  Texas. 

145.     Anaxipha  exigua  (May). 

Acheia  exigiM  Sa,j,   138,  IV,  1825,  309;  Id.,   139, 

n,  1859,  238. 
Nemobius  exigmtf^  Sa,MSS.,    132,  VI,  1874,  391. 
Anaxipha  exiyiia  Scudd.,    16  2,  XIX,  1877,  82;  Id., 

168,  XXIII,  1893,  67;  Id.,    18  8,  1900,  91; 

Beut.,  3,  VI,  1894,  268. 
Grylbis  pnUcariit^  Bnrm.,  40,  II,  1838,  732. 
Anaxipha  pulicaria    Sauss.,     132,    VI,    1874,   371, 

Plate  7,  Fig.  1;  Id.,   133,  II,  1878,  615. 
Anaxiphiis 2y^d^cariu^;  Bl.,  5,  1892,  137;   Liigg. ,   84, 

1898,  274,  Fig.  185. 

Head  and  pronotum  dark  reddish  brown, 
sparsely  covered  with  long  hairs.  Tegmina  and 
legs  light  brown,  the  former  reaching  the  end  of 
the  abdomen  in  the  male,  shorter  in  the  female. 
Abdomen  of  male  blackish;  of  female  pale  brown, 
darker  on  the  sides.  Ovipositor  dark  brown, 
paler  at  tip.  Cerci  very  long  and  slender,  clothed 
with  long  yellow  hairs. 

Measurements:  Length  of  body,  male,  6  mm., 
.female,  7  mm.;  of  antennas,  male,  33  mm.;  of 
tegmina,  male,  4.5  mm.,  of  female,  3.5  mm.;  of 
hind  femora,  male  and  female,  6  mm.;  of  ovi- 
positor, 3.5  mm. 

This  handsome  little  cricket  has  been  taken  in 
Vigo,  Putnam,  Fulton  and  Kosciusko  counties.  At 
Kewanna  and  De  Long,  Fulton  County,  it  occurs 
in  small  numbers  among  the  sphagnum  mosses 
growing  in  dense  tamarack  swamps.  In  Vigo  County  it  occurs  about 
the  b'orders  of  a  large  pond,  and  in  Kosciusko  County  in  a  marsh 
bordering  Tippecanoe  Lake.  In  both  these  localities  it  was  abun- 
dant on  the  leaves  and  stems  of  the  arrow  alum,  cat-tail  flags,  button- 
bush  and  other  semi-aquatic  plants.  It  is  very  active  and  difficult 
to  capture,  and,  on  account  of  its  small  size,  is  doubtless  overlooked 
in  many  localities  where  it  occurs  in  abundance.  In  central  Indiana 
it  reaches  maturity  about  August  1st,  and  exists  until  after  heavy 
frosts.  Unlike  the  Nemohids,  which-  it  most  closely  resembles,  it  is 
never  found  on  the  ground,  but  clings  to  the  stems  of  bushes  and 
grasses  a  few  feet  above  the  surface. 


Fig.  121.  Anaxipha 
exigua  (Say).  Fe- 
male. Much  en- 
larged. (After  Lug- 
ger). 
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LXI.     Phylloscirtus  Guerin  (1840). 

In  this  genus  the  head  is  noticeably  wider  than  the  pronotum,  the 
eyes  prominent  and  protruding;  the  ocelli  indistinct  or  wanting. 
The  basal  Joints  of  antenna  arc  rather  small  and  narrow,  and  are 
proportionally  farther  apart  than  in  most  crickets.  The  apical  joint 
of  the  maxillary  palpus  is  dilated  and  spoon-shaped  and  much  longer 
than  the  preceding  joint,  which  is  triangular.  Pronotum  sub-cylin- 
drical, narrower  in  front.  Tegmina  as  long  or  longer  than  the  body, 
rather  leather-like  in  texture.  Inner  wings  nearly  as  long  as  the 
tegmina.    Ovipositor  short,  compressed,  curved  strongly  upward. 

The  genus  is  exclusively  American.  But  one  species  is  known  in 
the  United  States,  occurring  only  east  of  the  Mississippi  and  south 
of  the  latitude  of  central  Indiana. 

146.     Phylloscirtus  pulohellus  (Uliler).     The  Handsome  Tree  Cricket. 

FhyUojwlpm  pidcheUus  m\\.,  2  12,  11,  1864,  544;  Glov.,  6  2,  1872,  Plate 
VI,  Fig.  22. 

Phyllmclrtus  jndrhrUu.^  Sauss.,  132,  VI,  1874,  368;  Id.,  133,  II,  1878, 
637;  Riley,  122,  H,  1884,  183;  BL,  5,  1892,  137;  Beut.,  3,  VI, 
1894,  268,  Plate  V,  Fig.  16;  Scudd.,   188,  1900,  91. 

Head  and  pronotum  bright  crimson  red,  punctured;  antennae  twice 
the  length  of  the  body,  blackish  at  base  and  at  tip,  the  middle  por- 
tion yellowish;  palpi  black.  Abdomen  shining  black;  tegmina  chest- 
nut brown,  the  sides  darker,  with  paler  nervures.  Cefci  and  legs 
pale  yellow.    Ovipositor  brown,  paler  at  base. 

Measurements:  Length  of  body,  female,  7.5  mm.;  of  tegmina,  5 
mm.;  of  hind  femora,  5.5  mm.;  of  ovipositor,  3.5  mm. 

But  three  specimens,  all  females,  of  this  little  bright  colored 
cricket  are  in  my  collection  from  Indiana.  One  of  these  was  taken 
on  September  6th,  from  a  leaf  of  the  button-bush,  Cephulanthus 
occidentalis  L.,  near  the  border  of  a  large  pond  in  Vigo  County. 
\Yh.en  discovered  it  was  motionless,  but  was  vibrating  its  large  max- 
illary palpi  in  a  very  rapid  and  curious  manner.  A  second  specimen 
was  taken  by  Mr.  Hans  Duden  from  the  roadside  near  Edwardsville, 
Floyd  County,  on  August  16th.  It  attempted  to  bite  when  picked 
up.  The  third  was  taken  from  the  border  of  a  marsh  near  Grand 
Chain,  Posey  County,  on  September  17th.  It  probably  occurs  in 
low  wet  woods  throughout  the  southern  half  of  the  State.  Accord- 
ing to  Uhler  it  is  found  in  Maryland  most  frequently  "amongst  the 
grass  and  low  bushes  near  ditobos  where  it  jumps  about  with  great 
rapidity." 
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Sub-family  ENEOPTERIN^. 

Medium  sized  Gri/lli(hi\  ]iaviii,u'  tlu'  second  tarsal  joint  tlattencd 
and  bi-lobed,  as  in  tlu-  ])reL'edinf;-  sul)-raniily.  IMic  liind  til)i;v,  liow- 
ever,  have  serrations  between  the  spines  and  liear  tliree  apical  spurs 
on  each  side.  The  tegmina  of  male  in  onr  g-enera  are  provided  with  a 
sounding  organ  or  tympanum,  and  the  ovipositor  is  c'ylindrical  and 
straight  or  but  littk^  curved.  Four  genera  occnr  in  the  United  States, 
two  of  which  are  re]:)resented  in  Indiana. 

KEY   TO   INDIANA   GENERA    OF   ENEOPTEKIN,^. 

(I.  Body  short  and  I)road:  fore  tibiie  with  hearhig  organ  on  the  inner 
face  only;  apical  seyinent  of  tlie  maxillary  palpus  nearly  as  long  as 
the  two  preceding-  taken  together;  tegmina  in  ))oth  sexes  not  reach- 
ing the  tip  of  al)donien LXII.  Apitiies,  p.  4'u 

(Id.  Body  rather  long  and  slender;  fore  tiltia^  with  hearing  organ  on  both 
faces;  apical  segment  of  maxillary  palpns  l»nt  little  longer  than  the 
one- preceding;  tegnuna  extending  ninch  beyond  the  al)domen  in 
both  sexes LXIII.  Orociiaris.  p.  459 

LXIT.     Apithes  IThler  (1804). 

Tlie  main  distingni^liing  cliaracters  of  this  genus  have  been  given 
in  the  above  l-cey.  In  addition  it  nm.A'  l)c  shifod  that  tbe  neaa  is  ai 
most  globular  and  narrower  than  the  pronotura;  ocelli  present;  an- 
tenna- about  three  times  the  length  of  the  bf^dy,  their  basal  joints 
mucli  thickened  and  cylindrical.  ]\Iaxillary  palpi  with  the  last  seg- 
ment enlarged  at  tip;  obliqnely  truncated.  Pronotum  short,  nar- 
rower in  front  than  behind,  the  lateral  angles  rounded,  the  anterior 
and  posterior  margins  truncate.  Tegmina  with  the  hunu'ral  vein 
prominent,  forming  a  carina  along  the  humeral  angle.  Inner  wings 
very  short.  Hind  femora  quite  l)road,  though  but  little  thickened. 
Hind  tibiiP  armed  with  two  rows  of  spines  whicli  are  cnrved  at  the 
tip,  eight  on  the  inner  and  five  or  six  on  the  outer  side. 

Two  species  are  known  from  the  eastern  United  States,  one  of 
which  occnrs  in  Indiana. 

147.     Apithes  agitator  Uliler. 

Hapithiis  (ujiudor  Uhl. ,  2  1  2,  U,  1864,  546;  Glov.,  6  2,  1874,  Plate  XVI, 

Fig.  16;  Riley,   \  22,  II,  1884,  183,  Fig.  23. 
Apithk  (ujitatrix  S?i\x.&s.,    132,  VI,  1874,  490. 
Apithes  a<iU<dor  B\.,    5,   1892,   139;    Id.,    16,   1899,   227;    Scudd.,    18  8, 

1900,  91. 
i/«yj(V/m«  7»w//«^//N  Scudd. ,    14  4,  XU,  1868,  140;  Id,    164,  1879,  4. 
vl/3(7/m  ryiWra^f  Sauss. ,    132,  VI,  1874,  488. 

A  short,  heavy  bodied  cricket;  dnll  reddish  brown  in  color.  Teg- 
mina covering  aljont  three-t'onrlhs  of  abdonu'n,  the  vein  separating 

59-Geol. 
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the  dorsal  field  from  the  Jiiaryinal,  a  yellowish  white.  The  top  of 
head  and  ])ronotiim.  and  the  ,surJ'a(;e  of  all  the  femora  densely  covered 
with  brownish  yellow  hairs.  ()vi])ositor  a  little  shorter  than  hind 
femora,  pale  brown,  the  a[)iciil  lhii-il  darker,  a  little  iipcurved. 

Measurements:  Length  of  body,  male,  10  mm.,  female,  11  mm.; 
of  pronotum,  male  and  female,  2.~)  mm.;  of  tegmina,  female,  7.5  mm.; 
of  hind  femora,  male,  S  mm.,  femah',  9  mm.;  of  ovipositor,  8  mm. 
Width  of  pronotum,  3.2  mm. 

In  Indiana  this  cricket  has  as  yet  ])cen  taken  only  in  Vigo  County, 
and  during  the  montli  of  September.  The  first  ones  discovered  were 
on  the  slender  twigs  of  some  prickly-ash  shrubs  which  grew  in  a 
damp  upland  woods.  The  place  was  visited  a  nnmber  of  times  and 
the  crickets  were  always  found,  perfectly  motionless,  and  immediate- 
ly above  or  below  one  of  the  thorns  or  prickles  jutting  forth  from  the 
twigs.  The  ti])s  of  the  hind  femora  were  raised  so  as  to  project  above 
the  body,  thus  causing  Ihcm  to  resend)le  the  thorns;  and  the  color 
(>f  the  insect,  corresponding  closely  to  that  of  the  bark,  made  them 
very  difficult  to  discover  even  when  in  especial  search  of  them.  On 
every  clump  of  prickly-ash  in  the  woods  mentioned  a  number  of 
gppf.ii-.ioiic  wor(>  secured,  but  they  could  be  found  nowhere  else  there- 
abouts. A  second  locality  was  about  the  roots  of  a  scarlet  oak, 
(Jueiriis  nicriiira  Wang,  which  grew  on  a  sandy  hillside.  Here  they 
were  plentiful,  and  resting  motionless  in  the  depressions  of  the  bark 
or  ])eneath  the  heaves  in  the  cavities  formed  by  the  roots  of  the  tree. 
A  pair  were  also  noted  in  another  place  on  the  flowers  of  golden-rod. 

Of  all  the  nuiles  taken,  over  thirty  in  number,  there  was  not  one 
M'ith  i)erfect  wing  covers,  and,  in  almost  every  instance,  the  wing  pov- 
ers  as  well  as  the  rudimentary  wings  were  wliolly  absent;  while  every 
female  had  holli  pairs  unarnu'd.  1  at  first  ascribed  this  wing  mu- 
tilation lo  the  nuiles  fighting  among  themselves,  but  finally  discov- 
ered a  female  in  the  act  of  devouring  the  wings  of  a  nuile.  Why  this 
curious  habit  on  the  part  of  one  sex';'  Possibly  the  females  require 
a  wing  diet  to  requite  them  for  their  bestowed  affections,  or,  per- 
chance, they  are  a  jealous  set,  and,  having  once  gained  the  affections 
of  a  male,  devour  his  wing  covers  to  keep  him  from  calling  other 
females  about  him.     Quien  sahe? 

It  is  more  than  probable,  howc'ver,  thai  tlu'  mating  of  the  sexes 
takes  place  in  a  similar  manner  to  that  of  the  striped  tree  cricket 
(Ecanthus  fasciulus  Fitch,  described  above;  the  females  gnawing  away 
the  tegmina  of  thy  males  in  order  to  more  readily  reach  some  seminal 
glands  which  lie  beneath.  The  openings  of  these  glands,  located  on 
the  dorsum  of  the  mesothora.v,  are  visil)le  in  dried  specimens  at  hand. 
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Agitator  is  said  to  bo  common  in  the  middle  and  southeastern 
States,  where  it  inhabits  grapevines  and  dense  shrubbery.  The  eggs 
of  the  female  are  there  deposited  in  twigs  of  the  white  elm,  Ulmus 
americana  L.,  and  the  insects  are  vei-y  active  at  night,  running  and 
jumping  al)out  on  tlie  trunks  of  various  trees. 

LXIII.     Orocharis  Uhler   (1864). 

The  members  of  this  genus  have  the  body  flattened  and  rather 
slender;  the  head  sliort,  slightly  narrower  than  the  T)ronotum,  the 
front  depressed  and  prolonged  between  the  eyes  in  the  form  of  a 
short  beak;  ocelli  present,  arranged  in  a  triangle  on  the  short  frontal 
beak;  the  maxillary  palpi  with  the  third  segment  longest,  cylindrical; 
tlie  apical  one  a  little  longer  than  the  one  preceding,  enlarged  grad- 
ually from  the  base,  obliquely  truncate.  Pronotum  wider  than  long, 
though  narrower  than  the  tegmina,  the  front  and  hind  nuirgins  trun- 
cate and  ciliate.  Tegmina  longer  than  the  abdomen,  their  texture 
more  membranous  than  in  the  preceding  genus;  strongly  reticulated 
and  tapering  posteriorly;  inner  wings  a  little  longer  than  the  teg- 
mina.   Hind  femora  rather  sliort  and  slender. 

Three  nominal  species  occur  in  the  United  States;  of  these  one 
has  been  taken  in  Indiana. 

148.     Orocharis  saltator  Uliler.     The  Jumping  Tree  Cricket. 

Orochwk  .-^alfafor  Ulil.,    2  12,   II,   1864,   545;   Riley,    113,  I,  1869,  138; 

Id.,   114,  V,  1873,   119,   Figs.   47,   48;   Id.,    12  1,   VI,   1881,   62; 

Id.,    122,   II,   1884,   182,   Fig.  258;   Glov.,    62,  1872,  Plate  III, 

Figs.  11,  12;  Bl.,  5,  1892,  138;  Lugg.,  84,  1898,  275,  Fig.   186; 

Scudd.,   18  8,  1900,  92. 
Orocharis  mltatiiT  SavLsa.,    132,  VI,    1874,    494;    Scudd.,     17  4,    XCin, 

1896,  694. 
Apithes  mcneilU  Bl.,  5",  XXIV,  1892,  27. 

Pale  brownish  yellow.  A  dark  brown  stripe  reaches  from  the  eye 
along  the  side  of  head  and  pronotum,  and  sometimes  an  irregular 
fuscous  line  on  middle  of  pronotum.  The  tegmina  each  with  a  dark 
l)rown  or  fuscous  spot  at  base,  sometimes  covering  most  of  the  wing; 
those  of  the  female  with  many  cross-veinlets  which  are  darker  than 
those  running  lengthwise,  giving  the  dorsal  field  a  checkered  appear- 
ance; those  of  the  nuile  with  the  vein  separating  the  dorsal  field  from 
the  marginal,  yellow.  Inner  wings  extending  2  to  3  mm.  beyond  the 
tegmina.  All  the  femora  rather  thickly  marked  with  small,  dark 
spots;  those  (»ii  tlic  [xisfcrior  pair  being  arranged  in  regular  rows. 
Ovipositor  a  tliird  longer  tluin  tbe  hind  femora,  nearly  straight. 

Measurements:  Length  of  body,  male  14  mm.,  female,  16  mm.; 
of  pronotum,  male  and  female,  2.5  mm.;  of  tegmina,  male,  12.5  mm.. 
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feniak',  14  mm.;  of  liind   rcmiirji.  iiuilc.  S  mm..  IVmalc  1(»  mm.:  of 
ovipositor.  1';?  mm. 

This  is  a  soiitlu'i-ii  species,  wliicli  in  Indiana  lias  so  far  been  taken 
in  small  luinibers  only  in  N'i.^o.  Putnam  and  Marion  counties;  tliouoli 
it  doubtk"ss  oeeurs  tlirou<;liout  the  southern  half  of  the  State,  in 
Vigo  County  it  was  fonnd  in  October  on  the  leaves  of  a  <2:ol(len-rofl, 
Solidapo  lallfoliii  1...  and  on  those  of  priekly-ash,  XntillioxijJum  amen- 
ravKm  ^lill..  both  in  dense  upland  woods.  In  Clarion  County,  Philip 
IJaker  hrouiiht  me  several  s])eciniens  which  he 
ifound  on  Angnst  2"3d,  bem'ath  an  old  coat  hansr- 
ing-  on  a  grape  arbor,  in  the  l)ack  yard  of  his 
father's  residence  near  the  center  of  the  city  of 
Indianapolis.  AA'heii  disturbe(l  it  often  seeks 
safety  in  flight,  and  when  it  alights  flattens  out 
its  body-close  against  its  resting  place.  Professor 
Kiley  has  given  an  interesting  account  of  llie  egg- 
laying  and  song  habits  of  the  Jumping  tree 
cricket,  from  which  I  quote  at  length  as  follows: 
"In  l)ecember.  1^1] .  1  \vatclie(l  a  female  of  O. 
x(il/(i/or  ovipositing  in  the  end  of  a  dead  aiul 
lather  soft  twig  of  the  soft  maple  at  Kirkwood, 
.Missoui'i.  The  twig  had  been  pruned  and  the 
bark  was  somewhat  gnawed  by  the  cricket  and  the 
eggs  tlirust  in  irregularly  from  the  end  and  from 
the  sides.  IJolh  wood  and  i)ith  were  crammeil 
with  eggs,  but  all  longitudinally  inserted.  The 
favorit(>  nidus  of  the  species  is.  howjever.  the  soft 
and  somewhat  corkv.  rough  bai'k  of  the  trunk  and  older  bi-anches  of 
the  American  elm,  the  eggs  being  thrust  in  singly  or  in  small  hatches, 
either  longitudinally  with,  or  very  slightly  obliqm'ng  from,  the  axis 
of  trunk  or  branch.  The  female  i>  very  intent  in  the  act.  working 
her  abdomen  deliberately  from  side  to  side  during  the  perforation. 

"Th(^  stridulation  of  this  cricket  is  a  rather  s(d't  and  nnisical  piping 
of  not  (piile  half  a  second's  duration,  with  from  four  to  six  trills, 
but  so  rapid  that  they  are  lost  in  the  distance.  The  key  is  very  high, 
but  varies  in  different  individuals  and  according  to  moisture  and 
temperature.  It  most  resembles  the  vibrating  touch  of  the  finger  on 
the  rim  of  an  ordinary  tumbler  when  three-fourths  filled  with  water 
— repeated  at  intervals  of  from  two  to  four  per  second,  and  it  may 
be  verv  well  likened  to  the  piping  of  a  young  chick  and  of  some  tri'c 
froys.      .\s  the  species  is  \-erv  common   in   the  -outhwest  its  cbir]i  is 


Fig.  122. 

Orochuria   taltator 

Uhler.  Female.  (After 

Lugger). 
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Gvoryvdiere  heard  and  is  so  distinctive  that  when  once,  studied  it  is 
never  lost  amid  the  louder  racket  of  the  katydids  and  other  night 
choristers.  It  is  frequently  lieard  during  the  day  time  in  cloudy 
or  damp  weather,  and  1  have  heard  it  at  St.  Louis  the  first  days  of 
Xovemher  after  a  slight  frost. 

"The  courting  of  the  sexes  is  amusing.  They  face  each  other  and 
play  with  their  antenuii^  for  the  hest  part  of  an  hour  or  more  than  an 
hour.  The  female  is,  otherwise,  pretty  quiet,  hut  the  male  contin- 
ually mouths  the  twig  or  the  l)ark  upon  which  the  courting  is  being 
(lone,  and  plays  his  palpi  at  a  great  rate,  very  stealthily  approacliing 
nearer  to  his  nuite  meanwhile.  At  last  the  antennal  fencing  ceases 
and  those  of  the  female  hend  l)ack  and  then  the  nude  a])proaches 
until  their  heads  touch.  He  then  deliberately  turns  round,  elevates 
the  elytra  and  slips  his  abdonu'U  under  the  female,  who  virtually 
nujimts  and  assists  him,  his  elytra  overshadowing  her  head." 

THE  JAFK  ZONES  OF  INDIANA.  AS  ILLUSTRATED   BY  THE   DIS- 
TRIBUTION OF  ORTHOPTERA  WITHIN  THE  STATE. 

The  detailed  study  of  the  distribution  of  the  Orthoptera  of  Indi- 
ana, made  necessary  in  preparing  the  foregoing  descriptive  catalogue, 
has  developed  certain  facts  regarding  the  life  zones  of  the  State 
which  are  of  especial  interest.  Dr.  C  H.  Merriam,  in  his  "Life 
Zones  and  Crop  Zones  of  the  United  States,'"*  has  nuide  the  "Upper 
Austral"  life  zone  cover  the  entire  State,  with  the  exception  of  a  very 
small  area  of  "Lower  Austral"  in  the  extreme  southwestern- corner. 
The  facts  brought  out  regarding  the  distribution  of  Ortho])tera  ir. 
Indiana,  which  are  supplemented  by  numerous  field  notes  on  other 
groups  of  insect  and  aninuil  life,  and  on  the  flowering  plants,  prove 
conclusively  that  the  "Transition  Zoiu%"  re])resented  by  the  Alle- 
ghanian  fauna  and  flora,  overlaps  the  northern  fourth  of  the  State. 
while  the  "Lower  Austral  Zone,"  represented  by  the  Austroriparian 
fauna  and  flora,  covers  the  greater  part  of  the  southern  third.  Tlu' 
Carolinian  fauna  and  flora  of  the  Upper  Austral  embraces,  of  course, 
the  prevailing  forms  of  life  in  the  State,  93  of  the  148  species  of  the 
preceding  catalogue  belonging  to  it.  The  majority  of  these  range 
over  the  entire  State  mingling  with  the  representatives  of  the  Alle- 
ghanian  fauna  in  the  north  and  with  those  of  the  Austroriparian 
fauna  in  the  southern  third.  To  the  Carolinian  fauna  belongs  also 
the  great  majority  of  the  otbcr  forms  of  animal  life  in  tbe  State. 


■  BuUetin  No.  10,  Division  RioInf!:i<':iI  Survey,  U.  S.  Department  of  .Agriculturo,  189S 
pp.  1-79,  map. 
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The  TRA>fSiTiON  Zone. — Tlie  three  nortJiern  tiers  of  eountios  in 
Indiana  embrace  several  hundred  fresh  water  lakes  within  their 
bounds.  These  lakes  range  in  size  from  an  area  of  half  an  acre  up 
to  five  and  a  half  square  miles.  About  their  margins  are  often  ex- 
tensive areas  of  low,  boggy  land,  covered  with  numerous  forms  of 
plant  life  whose  main  distribution,  is  far  to  the  north,  and  wliich 
have  here  their  southern  limit.  Among  the  more  characteristic 
plants  of  the  Alleghanian  flora,  which  are  found  only  in  the  northern 
fourth  of  Indiana,  are  the  following:  Larch  or  tamarack,  Larix  lari- 
cina  (Du  Eoi);  arbor  vita:  or  white  cedar,  Thuja  occidentalis  L.;  fal?e 
lily  of  the  valley,  UnifoUum  canadense  (Desf.);  moccasin  flower, 
Cypripedium  acaule  Ait.;  showy  lady's  slipper,  Cypripedium  regime 
Walt.;  bog  orchis,  Arelhusa  bullosa  L.;  fen  orchis,  Leptorchis  locselii 
(L.);  sweet  fern,  Comptonia  peregrina  (L.);  paper  or  canoe  birch, 
Bciula  papijrifera  Marsh;  speckled  or  hoary  alder,  Alnns  incana 
(L.);  gold-thread,  Coptis  irifolia  (L.);  round-leaved  sundew.  Drosera 
rofundifolia  L.;  black  chokeberry,  Aronia  nigra  (Willd.);  round- 
leaved  wintergreen,  Pyrola  rolundifolia  L.;  shin-leaf,  Pyrola  elli plica 
Nutt.;  trailing  arbutus,  Epiga^a  repens  L.;  creeping  wintergreen, 
GauWieria  procumhens  L.;  large  cranberry,  Oxycoccus  marrocarpus 
(Air.);  chick-weed  wintergreen,  Trienlahs  americana  Pursh.;  purple 
bladderwort,  Uiricvhiria  purpurea  Walt.,  and  the  twin-flower,  Liu- 
ncpe  horcalis  L. 

Among  mammals  aiul  reptiles,  llie  following  representatives  of  the 
Alleghanian  fauna  oceur  in  the  northern  fourth  of  the  State:  Can- 
ada porcupine,  Erefhizon  dorsal  us  (Ij.);  red  squirrel  or  chickaree, 
Scivrus  Jiudsonirus  Erxleben;  star-nosed  mole,  Condylura  rrislata 
(L.);  hoary  bat,  Alalaplia  cinerea  (Beauvais);  American  badger.  Tax- 
idea  americana  (r)O(lda'rt);  speckled  tortoise,  Clemmys  gullalu 
(Schneider),  and  Blanding's  tortoise,  Emys  meleagris  Shaw. 

Of  the  Orthoptera  described  in  the  foregoing  catalogue,  33  species, 
or  15.5  per  cent,  of  the  total,  may  be  classed  as  belonging  to  the  Alle- 
ghanian fauna,  and  as  occupying  Ihe  sonthern  limits  of  the  Transi- 
tion Zone,  which  lies  between  the  Boreal  and  Upper  Austral  zones. 
These  truly  northern  members  of  our  Orlhopteran  fauna  are  as 
follows: 

INDIANA  ORTHOPTERA  BELONGING  TO  THE    ATXEGHANIAN   FAUNA. 

1.  OrpliHli'llii  prililna  (Birrm.).  H.      T fii>]>i!«ii.^  Imldnmuuii  (Scndd.). 

2.  Orpliiilelht  Kpeciom  (Sciirlrt.  ).  7.      SiilKinu/ninni  iri/o)ii!ii(/!(uiinn 

3.  Sti'iwhothrm  cHiiipeniiix  Harris.  (Thorn.). 

4.  Mernstethiis  litieaiiix  (ScVLdd.).  8.      Trimerofrojm  nuu-itiiiut  (Harris). 

5.  Camniila  pelliin'dd  (Sciirlfl.).  i).      SrhlxtocriTn  riihi(/i»n.ia  (Harris). 
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10.  Hesperotetfir  pratrn^i.^  Scuclcl.  17.  ConncvphaluK  robustus  Scudd. 

11.  Melanoplus fmciafus  ("Walker).  18.  Orcheli m am  indianense  Bl. 

12.  Melanoplus  exfremus  (Walker).  19.  Orchdimiini  ddical ti m  Bv\m. 
18.  Melanoplm  angmtipennk  (Dodge).  20.  Orrheliiniun  gladiator  Brun. 

14.  Phcefaliotes  nebra.^cen>fi.-<  (Tliom.  )  21.     Xeinobius  paludris  Bl. 

15.  Paroxija  scudderi  Bl.  22.     Xemobim  confusus  Bl. 

16.  Saidderia  pistillafa  Bruim.  23.      (jryUui<  arenacem  Bl. 

The  Lower  Austral  Zone. — The  extreme  northern  boundary  of 
the  '"Lower  Austral"  life  zone  passes  in  a  northwest  southeast  direc- 
tion through  the  following  counties  of  Indiana:  Vigo,  Clay,  Owen, 
Monroe,  Jackson,  Jennings,  Jefferson  and  Switzerland.  In  the  terri- 
tory south  of  this  line  the  Austroriparian  fauna  of  that  sub-zone  over- 
laps and  merges  with  the  Carolinian  fauna  of  the  Upper  Austral 
zone.  The  extension  northward  on  the  western  line  of  the  State  is, 
without  doubt,  due  to  the  presence  of  the  broad  and  sheltering  valley 
of  the  Wabash  Eiver,  within  the  confines  of  which  certain  southern 
forms  have  found  a  climate  mild  and  suitable  to  their  habits.  Within 
this  valley  the  following  members  of  the  Austrori[)arian  flora  grow 
indigenously,  a  number  of  them  as  far  north  as  Terre  Haute:  Bald 
cypress,  Taxodkvm  disticlmm  (L.);  upright  burhead,  Ecliinodorus  cor- 
difolivs  (L.);  showy  amaryllis,  TlymenocalUs  occidentalis  (Le  Conte); 
pecan,  Hicoria  pecan  (Marsh.);  swamp  or  downy  poplar,  Popuhis 
heterophylla  L.;  chinquapin,  Caslanea  pumila  (L.);  Texan  red  oak, 
Quercus  texana  Buckley;  pipe  vine,  Aristolocliia  tomentosa  Sims; 
American  lotus,  Nelumbo  lufea  (Willd.);  Carolina  moonseed,  Cehatha 
Carolina  (L.);  great  burnet,  Sanguisorha  canadensis  L.;  water  or 
swamp  locust,  Gledifsia  aquatica  Marsh;  water  ash,  Fraxinus  carol ini- 
ana  Mill,  and  crossvine,  Bignonia  crucigcra  L. 

Among  other  characteristic  southern  plant  forms  occurring  in  Indiana 
south  of  the  northern  boundary  of  the  Lower  Austral  zone  are :  The  y  eL 
low  pine,  Piniis  ecMnafa  Mill.;  mud  plantain,  Heter'anthera  reniformis 
R.  &P.;  false  aloe,  Agave  virginica  L.;  Spanish  oak,  Quercus  digitata 
(Marsh);  southern  hackberry,  Celtis  mississippiensis  Bosc;  American 
mistletoe,  Plwradendron  flarescens  (Pursh.);  cucumber  tree,  Magnolia 
acuminaia  L.;  penc'il  flower,  Slylosanthes  hi  flora  (L.);  Carolina  buck- 
thorn, Eliamnus  carol iniana  Walt.;  yellow  passion  flower,  Passiflora 
lulea  L.;  Hercules  clulj.  .\ralia  spinosa  L.;  persimmon,  Diospyros 
rirginiana  L.;  unicorn  plant.  Marly nia  Inuisiana  Mill.;  catalpa,  Ca- 
lalpa  calalpa  (L.),  and  the  rough  button-weed,  Diodia  teres  Walt. 

The  southern  mockingbird,  Miiinis  polygloflns  (L.),  nests  in  num- 
bers as  far  north  as  Terre  Haute;  while  among  the  batrachians  and 
reptiles  the  hellbender,  Cniplohranrlttis  alleglianiensis  (Daud.);  the 
southern    cricket    frog,    Acris    grylltis    Lc    Conte;    the    corn    snake. 
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Ophiholits  (Idliiihis  (\j.):  S;iy's  cliaiii  siijikr.  OjiIiIIkiIks  rdllifjaslcr  (vSay): 
the  bead  snake,  Khips  fiilriiis  (L.):  \\\v  tiroiiiul  lizard,  OUgosoma 
hilcralc  (Say);  the  alli^-ator  snapper,  Macraclieljjs  lacciiina  (Schweig- 
ger),  and  tlie  yello\v-l)ellie<l  terrapin,  Pseudemiis  troosli  (Ilolbrook), 
all  forms  wliose  main  distrihution  is  far  to  tlie  south,  find  in  soutli- 
erii  Indiana  a  c'ongi'nial  al)iding  [)laee. 

It  is  not  strange,  tlieret'ore,  that  we  find,  living  with  those  plants 
and  animals,  a  iiumhei-  of  ()rlh()})tera  whose  range  has  heretofore 
been,  thouglit  to  be  conliiUMl  to  the  region  mapped  by  Merriam  a*  the 
"Lower  Austral."  Thirty-two  of  the  s])ecies  listed  in  the  preceding 
catalogue,  or  'l\A\  piT  cent,  of  the  total,  may  be  classed  as  southern 
forms.    Thev  are  as  follows: 


INDIANA   ORTHOPTEKA   BELONGING   TO   THE    AUSTROUIPARIAX   FAUNA. 

1.  Ti-iniioptfnjx  dei'opelfi/i)riiii.'r  Bnilin.        17.      Mi'IuiidjjIux  iitoritei  BI. 

2.  Jsriniiiptcni  ('((CPfyHfl//.^:  Sauss. -Zehiit. 
8.  Ixchnojileni   ?yw/o/-  (Sauss.-Zeliut.  ) 

4.  Staiiiiiiniuuitix  ctu'olina  (L.  ). 

5.  (idiiati.fta  </risea  (Fab.). 

6.  Aiiii<outorph(t    ferruf/iiied     (Pal.    de 

Beauv. ). 

7.  Tcttix  (urn(»fiis  Burni. 

8.  2s^e(>fefti.r  hancocki  Bl. 

9.  Tettigidea  apicafa  Morse. 

10.  'I'ettiyiilea  lateralh  (Say). 

11.  Si/rbiila  admimbiliii  (Ulil. ). 

12.  Hippii^ats  pluienkopienis  (Germar). 
IH.  }[exti)bre(ima  cinchnn  (Thom.). 
14.  Trhnerotropis  citriixt  Scudd. 
IT).  Lrpti/niiKi  iiKirgiiiirollix  (Serv.  ). 
Hi.  SrldstorciTd  fl((iil)tijir<t  (SailSS.  ). 

Of  tile  species  listed,  ^^Idi/iiiomanlis  caroUna  (L.),  Camptonolus 
ctiro/iiirnsls  ((iers.),  i^i/rbtila  (i<liiiirabilis  (\'h\.)  and  Ororharis  sallalor 
rill,  have  been  taken  in  small  nund)evs  as  far  north  as  ^tarion 
('i)unty;  all  the  others  only  south  of  the  line  mentioned  as  forming 
the  northern  border  of  the  Lower  Austral,  it  will  be  noted  that  this 
line  eorres])onds  a]i])ro.\imately  with  the  southern  border  of  the  gla- 
cial inxasion  of  Indiana,  and  it  is  more  than  probable  that  tlie  an- 
cestors of  many  of  these  southern  forms  existed  in  southern  Indiana 
in  ])rcglacial  times,  when  the  clinuitc  was  much  warmer  than  now. 
.\s  W'elistei'  has  recently  pointed  out*,  it  is  also  probable  that  some  of 
these  Orthoplera,  as  well  as  a  nund)i'r  of  those  si)ecies  inhal)iting  the 
entire'  State,  advanced  into  the  State  from  the  south  as  fast  as  it  was 
uncovered  hv  the  recedinu'  ice. 


IS.  Melanopliis  impudicua  Scudd. 

1 9.  A  mhlyeori/pha  uhleri  ( Bninu. ) . 

20.  ('(mocephulm  bruneri  Bl. 

21.  Atkinticus  dorsali^  (Burm.). 

22.  Caiiipioiiotuii  caroliuemis  (Gers. ). 

23.  CeuihuphiltDi  stycjinx  (Scudd.). 

24.  Cciithophilus  uhleri  Scudd. 

25.  MyrmecophUa  pen/andei  Brun. 

26.  Xeiiiobim  e(tniis  Scudd. 

27.  Nemobiii.'i  cuhetLsis  Sauss. 

28.  Gryllus  Jinmu^t  Scudd. 

29.  Miogiyllus  saussurei  (Scudd.). 

30.  PIn/lJoKclrtHs  pulehellu.'<  ( Uld . ) . 

31.  Aj)ithe)i  (Kjitator  Ulil. 

32.  ()n)ch((rix  sidUdor  Uld. 


*"The  Diffusion  of  Insects  in  Xurtli  Ainericu."  P.^yche,  X,  19(1?,  pp.  47-58. 
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The  members  of  the  Alleghanian  fauna  entered  the  State,  for  the 
most  part,  from  the  north  or  northeast.  A  number  of  those  which  I 
have  not  classed  as  Alleghanian  or  Austroriparian,  and  which,  there- 
fore, are  toi  he  considered  Carolinian,  evidently  came  in  from  the 
west.  Chief  among  these  are  Ageneotcttix  srudderi  (Brun.),  Mclan- 
oplvs  hiatchleyi  Scudd.,  Conocephnlus  palustris  BL,  Xiplndivm  saltans 
Scudd.,  Xipliidium  sfrichiin  Scudd.,  and  OrclicJimuin  volant um  McIST., 
all  of  which  appear  to  be  confined  to  the  western  half  of  the  State. 


GLOSSAEY  OF  TEEMS  USED  IN  TEXT. 


Abbreviated. — Shortened — not  reaching  the  tip  of  abdomen  when  ap- 
plied to  tegmina  and  wings. 

Abdomen. — Posterior  part  of  body. 

Aborted. — Imperfectly  developed. 

Acuminate. — Becoming  gradually  narrower;  tapering  to  a  point. 

Acutely. — Sharp;  sharply  pointed. 

Adult. — The  imago  or  winged  stage  of  an  insect. 

Anal. — Situated  at  or  near  the  anus. 

Annulus,  annuJation.  annulate. — Einged;  furnished  with  ring-like 
bands. 

Antenna'. — The  jointed  organs  of  touch  and  smell,  attached  to  the 
upper  part  of  the  face. 

Anterior,  anteriorli/. — Near  the  head;  situated  more  to  the  front. 

Amis. — The  posterior  opening  of  the  alimentary  canal. 

Apex. — Tlie  terminal  portion  of  any  organ  or  part  of  the  body. 

Apical,  apicalhj. — That  part  of  any  organ  farthest  from  the  body. 

Appressed. — Pressed  closely  against;  fitting  closely  to. 

Approximate. — Near  to;  near  together. 

Apterous. — Wingless. 

Arboreal. — Living  on  or  among  trees. 

Arcuate. — Arched;  bowed. 

Area,  areola,  areolale.  —  Wing  cells;  cellules;  the  membranaceous 
spaces  between  the  nervules. 
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Ariiculatcd. — Divided  into  distinct  joints. 
Auditory  organ. — Ear;  hearing  organ. 
Attingent. — Touching;  coming  in  contact  with. 

Basal. — Next  to  the  body. 
Bifid. — Cleft;  cloven  in  two. 

Calcaria. — The  spines  or  spurs  at  the  apex  of  the  tibia. 

Carina,  carinm  (pi.)- — A  keel  or  ridge. 

Castaneous. — Chestnut  brown;  bright  reddish  brown. 

Cerci. — The  appendages  issuing  from  the  sides  of  the  last  abdominal 

segment. 
Chitine. — The  corneous  substance  of  the  skin  of  an  insect. 
Cimeler-shaped. — Like  a  short,  curved  oriental  sword. 
Cinereous. — Ash-colored;  gray  tinged  with  blackish. 
Clavate. — Having  a  thickened,  club-like  extremity. 
Clypeus. — A  part  of  the  head. 
Concave. — When  the  surface  gradually  declines  toward  the  center, 

which  thus  becomes  the  deepest. 
Convex. — "Wlien  the  surface  gradually  rises  toward  the  center,  which 

thus  becomes  the  highest. 
Cordiform,  cordate. — Heart-shaped. 
Coriaceous. — L'eather-like,  tough  and  somewhat  rigid. 
Corneous. — A  horny  substance,  resembling  hora. 
Costa. — Median  carina  of  the  face. 
Costal. — The  front  margin  of  tegmina  or  wing. 
Coxa. — The  globular  or  oblong  basal  piece  of  the  leg. 
Crest. — A  sharp  ridge. 
Cristate. — With  a  prominent  longitudinal  carina  on  its  upper  surface. 

Declivent. — Sloping  downward. 

Decurved. — Bent  downward. 

Depressed. — Pressed  downward;  more  or  less  flattened  vertically. 

Dentate. — Furnished  with  a  tooth  or  teeth. 

Denticulations. — With  fine  tooth-like  notches. 

Dilated. — Broadened;  expanded. 

Dimorphic. — Existing  in  two  forms. 

DisJc. — The  middle  of  a  surface;  the  surface  within  the  margins. 

Distal. — Farthest  distant,  opposite  of  proximal. 

Diurnal. — Active  during  the  day. 

Dorsal. — Pertaining  to  the  upper  surface. 

Dorsum. — The  upper  surface  or  back  of  thorax,  abdomen,  etc. 


ORTHOPTERA    OF    INDIANA.  467 

Elongate. — More  leiigtlioued  than  usual. 
Elytra. — The  ^^dng  covers;  the  tegmina. 
Emarginate,  emargination. — Edged;  notched;  terminating  in  an  acute 

notch  at  tip. 
Ensiform. — Sword-shaped;  sharp  on  both  edges  and  tapering  to  a 

point. 
Exserted. — Protruding  so  as  to  be  visible. 

Falcate. — Sickle-shaped;  curved  like  a' sickle. 

Fastigium. — The  extreme  point  of  the  front  or  vertex  of  the  head. 

F-auna. — The  aninuils  of  a  locality. 

Femur,  femora  (pi.). — The  thigh  or  thighs. 

Ferruginous. — Rust_y  brown;  brownish  red  with  some  yellow. 

Filiform. — Slender,  thread-like. 

Fossorial. — Fit  or  used  for  digging  or  burrowing. 

Foveola. — A  cavity  or  small  depression. 

Front,  frons — The  upper  forward  part  of  the  head. 

Frontal. — Relating  to  the  front  or  face. 

Fuliginous. — 'Sooty;  dark  brown. 

Fulvous. — Tawny  or  light  yellowish  brown. 

Furcula. — ^The  processes  of  the  last  abdominal  segment  of  the  male. 

Fuscous. — Dark  brown. 

Fusiform. — Spindle-shaped. 

Gena. — Cheek. 

Gihhous. — Protuberant;  swollen. 

Glabrous. — Smooth  or  polished,  not  hairy. 

Glaucous. — -Whitish-blue,  inclining  to  gray. 

Globose. — Like  a  ball. 

Granulated. — Furnished  with  minute  prominences  like  grains  of  sand. 

Griseous. — Light  gray  (white  and  black). 

Gula. — Throat,  concave  portion  below  the  head. 

Habitat. — The  place  or  region  which  an  insect  inhabits. 

Hemisphercial. — -Shaped  like  half  a  ball. 

Hexagonal. — Six  sided. 

Hibernate. — To  pass  the  winter  in  seclusion  or  sleep. 

Host. — The  individual  furnishing  food  to  a  parasite. 

Humeral. — Situated  on  or  near  a  humerus  or  front  corner  of  the 

thorax  or  wing  cover. 
Hyaline. — Transparent,  with  a  greenish  tinge. 
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liiiayu. — All  adult  or  \\in«i,(,'(l  insect. 
Immaculate. — jSTot  marked:  unspotted. 
fiilrf/iiniPiil. — Outer  covering,  skin. 
Inlercalary  vein. —  See  p.  13G. 
Interspace. — Space  between. 
Interrupted. — Suddenly  stopped  or  ])roken. 

Labial  palpus. — See  p.  131. 

Lahium. — Lower  lip. 

Lahrum. — Tapper  lip. 

/jinicrohilr.  —  Lancc-sliapcd. 

Larvd. — The  second  or  worm-lie  stage  of  an  insect. 

Lateral  lobes  of  the  pronoluni. — The  doflexed  portions  that  cover  the 

sides  of  thorax. 
Linear. — Very  slender. 
Longitudinal. — lA-ngthwise. 
Luie()}i!<. — rnmixed  yello\\-:  color  of  clay. 

MacuUile. — S])olted.  marked  witli  spots. 

Mandibles. — Hard  and  horny  jaws. 

Marginal. — Situated  on  or  near  the  margin. 

Median. — Occupying  the  middle. 

Membrane,  membraneous. — A  thin  tissue;  consisting  of  a  thin  tissue. 

Mesonoium. — The  upper  or  dorsal  surface  of  the  mesothorax. 

Mesosternum. — The  under  surface  of  the  mesothorax. 

Mesotliorax. — Tlie  middle  part  of  the  thorax,  to  which  the  wing  cov- 
ers and  middle  pair  of  legs  are  attached. 

Metamorplwsis. — Changes  an  insect  undergoes  before  reaching  ma- 
turity. 

Mctanoium. — I'he  u])per  or  dorsal  surface  of  the  metathorax. 

Mctalhorax. — The  ])ostcrior  i)art  of  the  thorax  to  which  the  wings  and 
hind  i)air  of  legs  are  attached. 

Metazona. — 'I'he  posterior  part  of  the  pronotum. 

Millimeter  (jiim.). — The  thousandth  part  of  a  meter,  equal  to  0.03937 
mcb,  or  nearly  l-2.")th  iiuOi. 

Nebulous. — Clouded;  with  uneven,  cloudy  nuirkings. 

Nerves. — The  large  ribs  or  veins  of  wing  and  wing-covers,  extending 

from  the  base  toward  the  apex. 
Nervules.  —  The   smaller  connecting  veins  of  the  wings  and  wing 

covers. 
Nocturnal. — Active  at  night. 
Nymph. — An  immature  insect,  active  and  feeding  in  the  larval  and 

pupal  stages. 
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Obconic. — Conical,  with  the  vertex  pointing  downward. 

Ohlique. — Slanting;  when  applied  to  the  face,  denotes  that  it  slopes 
nnder  and  l)ackward  toward  the  breast. 

OhloiKj. — AVitli  the  transverse  diameter  much  shorter  than  the  longi- 
tudinal. 

Obsolete. — Wanting  or  ]iearly  so;  indistinct. 

Obtuse. — Blunt. 

Ocellus,  orelli. — The  three  simple  eyes. 

Occiput. — The  hack  part  of  the  head. 

Omnivorous. — Iviting  everything  eaiahle. 

Obtlieca. — A  case  enclosing  eggs. 

Opaque. — AVithout  any  lustre;  impenetrable  by  light  rays. 

Ovipositor. — Tiie  organ  for  depositing  eggs. 

Oripositlon. — The  act  of  laying  eggs. 

Pallid. — Pale  or  wliitish  yellow.. 

Palpus,  palpi.  —  Articulated  and  movable  organs  attached  to  the 
maxilla^  and  mandibles. 

Parasite. — An  animal  which  grows  and  lives  upon  another. 

Pellucid. — 'JVans]uirent;  translucent,  1mt  not  necessarily  colorless 

Pentagonal. — Five-sided. 

Percurrent. — l^unning  through  the  entire  length. 

Piceous. — Pitchy,  the  color  of  pitch. 

Pilose. — Having  long,  sparse  hairs. 

Plantula. — A  cushion-like  ])ad  between  the  tarsal  hooks  or  ungues; 
same  as  pulvillus. 

Phimheons. — Pale,  blue  gray,  like  lead. 

Pronotum. — The  shield  which  covers  the  front  part  of  the  thorax. 

Prosternum. — The  under  surface  of  the  thorax. 

Prosternal  spine. — A  spine  projecting  from  the  under  side  of  the  pro- 
thorax. 

Prothorax. — The  anterior  division  of  the'  thorax  to  which  the  iK-ad 
is  joined. 

Pro.vimal. — Nearest;  o])posite  of  distal. 

Prozona. — The  front  dorsal  part  of  the  pronotum. 

Pubescent. — Covered  with  soft,  short  and  not  crowded  hair,  wool  or 
down. 

Punctate,  punctured. — Containing  numerous  small,  point-like  depres- 
sions or  punctures. 

Pupa,  pupal. — -The  third  stage  of  an  insect;  the  stage  before  the 
imago. 

Puh'ilhis,  pulvilli. — The  little  pads  between  the  claws  of  the  tarsi. 

Pyriform. — Pear-shaped. 
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Reticulale. — With  net-like  veins  or  markings. 
Rudimenlari/. — Not  sufficiently  developed  to  be  of  use. 
Rugose. — Eough,   wrinkled;   furnished  with   numerous   small   eleva- 
tions. 
Rufous. — Dark  reddish  brown. 

Saltatorial. — Fitted  for  leaping. 

Scabrous. — Covered  with  small,  slight  elevations;  rough  like  a  file. 

Scrohes. — Pits  or  depressions  in  which  are  placed  the  bases  of  the 
antennae. 

Segment. — Eing-like  division  or  joint,  as  of  the  antennas. 

Serrate. — Saw-toothed. 

Serrations. — Teetli  like  a  saw. 

Serrulate. — Finely  serrate;  having  minute  serrations. 

Setaceous. — Bristle-shaped.    ■ 

Sinuate. — Winding  in  and  out;  twice  or  more  curved. 

Sinus. — An  excavation  as  if  scooped  out. 

Smooth. — Without  elevations  or  wrinkles. 

Solitary. — Single. 

Spatulate. — Paddle  or  spoon-shaped;  flattened  and  broader  at  the 
apex  than  at  the  base. 

Spinose. — Armed  with  spines. 

Spinulose. — Furnished  with  spinules  or  diminutive  spines. 

Spiracle. — An.  external  opening  of  the  respiratory  system. 

Spurs. — The  strong  spines  at  the  apex  of  the  tibiae. 

Sternite. — The  ventral  part  of  each  abdominal  segment. 

Sternum. — The  ventral  part  of  a  body  segment. 

Stridulate. — To  make  a  shrill  sound;  to  grate,  scrape  or  creak  with 
the  stridulating  organs. 

Styliform. — Shaped  like  a  style. 

Sub. — A  prefix  meaning  nearly;  almost;  somewhat;  under,  etc. 

Sub-costal  vein.    See  p.  135. 

Sub-median  vein.    See  p.  136. 

Sulcate. — Grooved,  furrowed. 

Sulcus,  sulci  (pi.). — A  linear  groove  or  channel;  a  groove-like  exca- 
vation. 

Suture. — A  seam  or  impressed  line;  generally  used  in  reference  to  the 
junction  of  two  pieces  or  plates. 

Tarsus,  tarsi  (tarsal). — The  jointed  foot. 

Tectiform. — Ridged  in  the  middle  and  sloping  down  on  each  side. 

Tcgminn. — The  fore  wings,  upper  wings  or  wing  covers. 
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Terete. — Sub-cylindrical;  straight,  without  enlargements. 

Tergite  (tergiim). — The  dorsal  part  of  a  body  segment. 

Testaceous. — Dull  yellowish  brown;  tile  or  brick  colored. 

TJiorax. — The  part  of  the  body  of  an  insect  to  which  are  fastened 

wings  and  legs. 
Translucent. — Transmitting  very  little  light. 
Transparent. — Transmitting  light. 
Transverse. — Crosswise;  signifies  that  the  part  or  area  is  broader  than 

it  is  long. 
Tri-carinate. — Having  three  keels  or  carina. 
Trochanter. — The  second  joint  of  the  leg. 
Truncate. — Cut  off  squarely  at  the  tip. 
Tubercle. — A  little  solid  pimple  or  excrescence. 
Tuhorculate. — Covered  with  tubercles. 
Tympanum. — The  membrane  closing  the  ear. 

Unarmed. — Without  a  spine. 

Ungues. — The  curved  hooks  terminating  the  tarsus. 

Ulnar  rem.    See  p.  136. 

Valves. — Four  horny  appendages  forming  the  ovipositor. 
Veins — Nerves;  ribs  of  a  wing. 

VeinJefs.—N ervxdes;  very  small  cross-veins  of  the  wings. 
Venation. — Method  of  distribution  of  veins. 
Ventral. — Pertaining  to  the  under  surface  of  the  abdomen. 
Vertex. — ^The  front  portion  of  the  upper  surface  of  the  head  between 
and  in  front  of  the  eyes. 

Wing-corers. — Front  wings;  tegmina. 

Wing-pads. — Undeveloped  wings,  as  in  the  pupa  or  nymph. 
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common  red-legged  317 

coral-winged 205 

graceful 308 

green-legged 305 

green-striped    258 

grizzly    331 

Haldeman's 268 

handsome   230 

hoosier 330 

Kansas 300 

leather-colored  294 

lesser    314 

long-horned 284 

lubberly  270,  320 

maritime  281 

Morse's 309 

mottled  sand 277 

narrow-winged 321 

obovate-winged  300 

orange-winged 207 

Rocky  mountain 300 

rusty 290 

Scudder's  short-winged   302 

short-horned  235 

short- winged  brown 246 

short-winged  green   238 

slender  bodied 288 

smaller  spotted-winged 240 

sprinkled 243 

sulphur-winged   255 

yellow-striped    399 

Locusts,  egg-layiii.u'  linliits  of 213 

moulting  of   140.  213 

stridulation  of 211,  252,  286 
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Mantid^  107,  198 

Mantin^ 199 

Mantis,  Carolina  200 

grizzled 202 

Mecostetluis   234,  249 

lineatus   250 

Melanoplus  287,  298 

angustipeunis 302,  321 

atlanis   ;i01,  314 

bivittatus    302,  329 

blatchleyi    301,  313 

differentialis 302,  32(5 

extremus  302,  319 

fasciatus  301,  311 

femur-rubrum    301,  317 

gracilis 301,  308 

impudicus 301,  316 

luridus , :302,  324 

minor  302,  322 

morsel    301,  309 

obovatipennis 300,  300 

punctulatus 302,  331 

scudderi 300,  302 

spretus  300 

viridipes    300,  305 

Mestobregma   254,  279 

ciuctum  279 

Alicroeentrum  343,  353 

laurifolium  354. 

retinerve  354 

Miogi-yllus 419,  442 

saussiirei 442 

Mole  cricket  410 

Myrmecophila 416 

pergandei 418 

Myrmecophilin^  409,  415 

Nemobius *. 419 

canus  420,  423 

carolinus  421.  427 

confusus   421.  428 

cubensis 420.  425 

exiguus   420,  426 

fasciatus  420.  421 

maculatus 420.  424 

palustris 421,  427 

Neotettix  218.  226 

hancocki 226 

Nomotcttix 217,  218 

compressiis 218 

Non-saltatoria 167 
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(EcANTHiN.E 409,  443 

CEcanthus   444 

angustipennis 444,  450 

f asciatus  444,  450 

latipennis    444,  445 

niveus    444,  44G 

quadripunctatus   445,  452 

(EDiPODiN.^i:    212,  215,  251 

Ootheca 173 

Orclielimum    363,  381 

campestre  382,  38<j 

delicatum    382,  389 

glabeiTimum 382,  385 

gladiator  382,  390 

indianense 382,  388 

nigripes  382,  387 

volantum 382,  390 

vulgare 382,  383 

Orchesticus  392 

Orocharis 457,  459 

saltator 459 

Orphulella 234,  239 

pelidna  240 

speciosa 240,  242 

Orthoptera,  enemies  of 141 

definition  of  141 

number  of  in  Indiana  141 

number  of  in  the  United  States 141 

Parasites  of  locusts,  animal 143 

vegetable 142 

Paratettix   218,  227 

cucullatus  227 

Paroxya 287,  335 

lioosieri    336 

scudderi  338 

Periplaneta  192,  195 

americana 195 

australasia   195, 197 

Periplanetin^  175.  191 

Phaneropterin^   341,  342 

Phasmidfe 168,  203 

Phoetaliotes 287,  334 

nebrascensis 334 

Phylloscirtus 454,  456 

pulcbellus   456 

Pseudophyllin/E 341,  358 

Psinidia   254,  283 

f enestralis 284 ' 
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Roaches  172 

Saltatoria 167,  210 

Sand  crickets 413 

Schistocerca  287,  289 

alutacea 290,  294 

aniericana 290 

damnifica    290,  293 

rubigiiiosa 290,  29G' 

Scudderia 343 

curvicauda   344,  345 

f  urcata 344,  348 

pistlllata   344,  347 

texensis  344 

Spharagemon   253,  275 

bolli 275 

wj'omingianuni   275,  277 

Stagmoma litis    199 

Carolina 200 

Stenobotln-us 234,  246 

curtipennis  246 

Stexopelmatin.e    342,  396 

Syrbula 233,  236 

admirabilis 236 

Temnopteryx 170 

deropeltiformis    177 

Tettigidoa    218,  228 

armata 229 

lateralis   229,  231 

parvipennis 229,  230 

spicata 229,  230 

Tettigin.e 214,  215 

Tettix   218.  219 

arenosus    220,  224 

gi-annlatus 220 

hancocki    220,  223 

obscurus    220.  225 

ornatus 220.  222 

Thorax  and  its  appendages 13S 

Tree  crickets   ' 443 

broad-winged 445 

foiu'-spotted    452 

liandsome   456 

jumping 459 

narrow-winged 450 

snowy 446 

striped  450 

two-spotted 453 

Tridactylus 410,  413 

apicalis 414 
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Trigonidiin.e  409,  454 

Trimerotropis   254,  280 

citrina    281,  282 

maritima 281 

Tbyxalin^  215,  232 

Tryxalis 233,  234 

brevicornis   235 

Veins  of  wings  of  a  locust 135 

Walkingsticks 203 

lesser  two-striped 208 

thick-thighed   204 

Wings  of  tlie  locust 135 

Xat>ea 444,  453 

bipunctata 453 

Xiphidium 363,  371 

attenuatuni 372,  379 

brevipeune    372,  373 

ensif erum   372,  375 

fasciatum    371,  372 

nemorale 372,  374 

nigropleura  372,  376 

saltans '. 372,  377 

strictum 372,  378 

Zones,  life,  of  Indiana 461 


